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INTRODUCTION 
The present investigation is primarily a macroscopic 
study of the cranial nerves of the domestic ruminants (goat, 
sheep and ox) and is intended to give an account of the most 
frequent pattern of their course and distribution. It is a 
part of the systematic investigation that the Department of 
Anatomy, at Iowa State University, is conducting on the 
peripheral nervous system of our domestic animals. To 
accomplish the proposed task, gross dissections of embalmed 
specimens were performed which required, in special cases 
assistance of a dissecting microscope, examination of decalci­
fied specimens or histological preparations, following the 
approach used previously for the cranial nerves of the pig 
(Godinho, 1966). 
The search of literature revealed that a great deal 
has been written on this subject which has never ceased to 
fascinate anatomists. However, only a few and scattered 
references are concerned with the species under investiga­
tion, particularly the goat. One of the earliest recorded 
accounts is the work of Galen (ca. A.D. 130-201) who gave a 
description of the nerves in his book "On Anatomical Procedures". 
A synopsis of Galen's long treatise is presented by Goss 
(1966). Another work on historical aspects of the cranial 
nerves was recently published by Rucker (1966). In the present 
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study, only those publications directly concerned with the 
cranial nerves of the domestic ruminants are included in the 
chapter of Review of Literature. However, references are 
made to other species when discussing areas of discrepancies 
encountered in the literature consulted. As demonstrated by 
the number of specimens utilized, emphasis was given to the 
goat and sheep. The cranial nerves of these animals have been 
described by standard veterinary anatomical textbooks in a 
comparative manner in which superficial remarks are made about 
the actual anatomical disposition (Chauveau and Arloing, 1905; 
Zimmerl, 1930; Martin and Schauder, 1938; Ellenberger and Baum, 
1943; Bruni and Zimmerl, 1951; Sisson and Grossman, 1953; 
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Dobberstein and Hoffmann, 1964; Habel, 1964; Koch, 1965 and 
Schwarze, 1965). Most of these books present the ox as the 
"basic animal" for ruminant anatomy while the anatomy of 
the sheep and goat is only partially and comparatively 
described, if at all. This practice usually leads the readers, 
especially the veterinary students, to assume that the numerous 
structures observed in sheep and goat but left without compari­
son are similar to the bovine. Thus, the scarcity of informa­
tion recorded in both the literature and anatomical textbooks 
indicates the necessity of having a succint and accurate 
description of the cranial nerves in the domestic ruminants. 
The study of the vagus nerve in the present investigation 
was conducted as far as the retropharyngeal region. In the 
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cervical and thoracic regions it has recently been 
investigated by McKibben (1966) whereas its abdominal 
distribution was thoroughly studied by several investigators, 
including Foust (1929) and Habel (1956). 
With respect to the nomenclature, the author followed, 
as close as possible, that approved by the 6th Meeting of 
the World Association of Veterinary Anatomists held in 
Giessen and Wiesbaden, Germany, during August, 1965. The 
terms pertaining to the cranial nerves or related structures 
in the head have been translated into their English 
equivalent. The Latin form is maintained only when an 
Anglicized correspondent is not available or currently 
used. 
Lastly, it is hoped that the present study may clarify 
some of those areas of disagreement found within the literature 
or between this and the present findings, therefore contributing 
to a better morphological understanding of the cranial nerves 
in domestic ruminants. 
4 
REVIEW OF LITERATURE 
Olfactory Nerves 
The olfactory nerve of the bovine, according to McLeod 
(1958), consisted of a large number of fibers which did 
not form a trunk. The fibers were nonmedullated and were 
from cells located in the mucosa of the olfactory region of 
the nasal cavity and from the vomeronasal organ. The fibers 
were enclosed in extensions of the meninges, entered the 
cranial cavity through the cribriform foramina and joined 
the anterior surface of the olfactory bulb. 
According to Kawata, Okano and Ishizuka (1962) the 
sensory nerve distribution on the epithelium of the ventral 
turbinate of the sheep was rather scanty. The sensory nerves 
terminated in single unbranched fine strands. In the lamina 
propria and submucosa various kinds of nerve elements were 
observed among the vessels and the aggregates of the glands. 
The ventral turbinate, histologically, was roughly homologous 
to the dorsal turbinate. Countless olfactory cells were/ 
observed in the epithelium of part III (caudal third) of the 
ethmoturbinate. The cells decreased in number in part II 
(middle third); and, in part I (cranial third) the epithelium 
was composed of ciliated cells and contained almost no 
olfactory cells. 
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Terminal nerves 
Johnston (1914) described the nervus terminalis in man and 
in some animals such as horse, pig, sheep, porpoise, and monkey. 
He examined three brains of the adult sheep. The nerve was 
not found in the first, but was present in the other two. In 
one of these brains there was a single strand on the right side 
and two stands on the left. One of the latter strands presented 
three conspicuous ganglion-like enlargements. Upon staining 
and mounting these proved to be true ganglia. The nerve of 
the right side contained single ganglion cells scattered along 
its course, two collections of six to eight cells each and a 
ganglion at its distal end larger than one of the three on the 
left side. A piece of the left nerve, treated in Von Rath's 
fluid, showed a single, lightly medullated fiber. 
According to Larsell (1918) the nervus terminalis of the 
beef lay mediad to the olfactory nerves, between the meninges 
and the ventral brain surface. Running parallel with it were 
branches of the anterior cerebral artery. In the numerous 
brains examined there was considerable variation in the relation 
of the different strands which, by their union, formed the 
main nerve bundle. This variation was found not only when 
comparing one brain with another, but also when comparing the 
two nerves of the same specimen. In some cases the strands 
were independent up to a short distance from the forward 
margin of the hemispheres, in other cases the bundle was 
formed much further caudad. For the greater part of its 
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course the portion of the nerve present in the specimens was 
covered by meningeal membranes. It emerged to the outer surface 
of the arachnoid coat at about the point where the cerebral 
hemispheres begin to curve upward. At this point the nerve 
was always compact in a single bundle. This bundle, after 
emerging, lay free on the surface of the arachnoid. The 
appearance of the free end indicated that it had been 
stretched and broken in removing the brain from the cranial 
cavity. 
Several ganglionic swellings were visible, the largest 
one in the brain from which the figure was drawn, at the point 
where the nerve crossed the artery. Just caudad to this 
ganglion the bundle divided into two strands. A short distance 
rostral to this ganglionic mass, a similar strand was given 
off from the main trunk. These strands followed the branches 
of the anterior cerebral artery ramifying to the secondary 
branches of these vessels, and at intervals they gave off 
fine twigs which penetrated into the muscular walls of the 
arteries. Several of the strands were traced continuously 
to the points where the, respective arteries dipped into the 
fissures. On the same brain, and on others, similar strands 
were found on all the arteries examined in this region of 
the brain, both on the ventral surface and in the sagittal 
fissure. In all cases in which their connections could be 
determined, when followed toward the ventral surface of the 
brain, such strands led to the principal branches of the 
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anterior cerebral artery, and connected with the main nerve 
bundle of the terminalis. 
Caudually, the principal roots, which by their union 
formed the nerve trunk, followed along the larger vessels as 
far as the latter could be traced without cutting into the 
brain. Delicace branches from the nerve strands on the 
arteries were found occasionally to enter openings in the 
anterior perforated space. These branches were extremely 
difficult to disentangle from the mass of small blood-vessels, 
connective tissue, and elastic fibers among which they were 
found. In the material examined, only one relatively large 
strand was seen to enter the brain. Although the peripheral 
relations in the beef could not be determined in the available 
adult material, dissection of a number of ox fetuses of 110 mm 
to 140 mm greatest length pointed up the fact that in the beef, 
as in the other mammals studied, the terminalis passed through 
the cribriform plate in company with the vomeronsasal nerve, 
and doubtless, spreaded out on the septum in the characteristic 
plexiform manner observed in other mammals. 
Vomeronasal nerve 
Balogh (1860), as quoted by McCotter (1912), clearly 
traced, in the sheep, filaments arising from the median surface 
of Jacobson's organ which passed upward to the cribriform 
plate in three of four well defined bundles. After entering 
the cranium by a single foramen the single trunk thus formed 
turned lateral to terminate in "Jacobson's hill". McCotter, 
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judging from the figures (12 to 14) accompanying Balogh's 
paper, concluded that the structure Balogh named as "Jacobson's 
hill" was the accessory olfactory bulb. 
McCotter (1912) described the vomeronasal nerves of the 
sheep as arising by several small filaments from the anterior 
extremity of the large elongated voiueronasal organ. These 
filaments coursed in an oblique longitudinal direction on the 
median surface of the organ to its posterior extremity and 
increz.sed in size by the addition of other filaments. Here 
they left as four well defined nerve trunks. In the first 
half of their course to the lamina cribrosa the nerves joined 
one another in a plexiform manner and finally formed two 
large nerve trunks which coursed to the cribriform plate. 
These two nerve trunks passed through separate foramina 
accompanied by olfactory nerve filaments. After entering the 
cranium they bent sharply around the dorsal margin of the 
olfactory bulb to reach its posterosuperior surface. Here 
they united into one nerve which almost immediately divided 
again into two, short, stout trunks, one going to each 
extremity of the accessory olfactory bulb to spread out over 
its surface. At the end McCotter suggested the substitution 
of the term "tuberculum vomeronasale" in place of "bulbus 
olfactorius accessorius". We would then have the vomero­
nasal organ, the vomeronasal nerve filaments and the 
vomeronasal tubercle as the component parts of this apparatus. 
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Minett (1925) stated that the nerve supply to the organ 
of Jacobson in the ox was similar to that of the horse. For 
the latter he wrote that the nerve supply to the organ came 
from two sources, olfactory and sphenopalatine, the innerva­
tion thus being similar in part to that of the nasal mucous 
membrane as a whole. The olfactory nerves could mostly be 
seen without dissection on the deep face of the septal mucous 
membrane (beneath a thin fibrous sheet which had to be 
stripped from the cartilage) where they appeared as thin 
greyish bands descending downwards and forwards from the 
region of the lateral masses. Many of these were extremely 
fine and were lost in the raucous membrane. The fibres, however, 
which reached Jacobson's organ were mostly derived from one 
rather broad band which took its origin from the posterior 
surface of the olfactory lobe. This branch passed inwards to 
enter a bony canal in the crista galli process. On emerging 
from this process it lay from 2 or 3 cm.in a groove on the 
surface of the mesial ethmoidal plate. It entered the organ 
2 or 3 cm from its upper extremity and its fibres could be 
traced nearly as far as its nasal opening. The sphenopalatine 
nerve was issued from the sphenopalatine foramen in company 
with the artery and vein of the same name, and immediately 
divided into an outer and inner branch. The latter passed 
to the deep surface of the septal membrane where 3 to 5 cm 
from its origin it divided into a number of small trunks 
which gradually diverged. Of the more superior of these, one 
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or more penetrated the organ and the others were distributed 
to the septal membrane. A larger inferior branch entered a 
bony canal in the side of the symphysis of the hard palate 
(where it accompanied branches of the palatolabial artery) 
whence it was eventually distributed to the palatal membrane 
behind the 
Optic Nerve 
The optic nerve of the bovine, according to McLeod (1958), 
was formed at the optic papilla by fibers on the concave 
surface of the retina. It left the eyeball through the area 
cribrosa sclera lateral and a little ventral to the posterior 
pole of the eyeball. It turned mediad near the posterior pole 
and then backward and mediad, surrounded by the M. retractor 
oculi, to the optic foramen. From the internal end of the 
optic canal to the eyeball it was enclosed in an extension of 
the meninges. 
According to Prince e_t (1960) the optic nerve of the 
goat entered the orbit through the optic foramen on the medial 
side of the orbital apex, passing between the medial and 
inferior rectus muscles. The nerve was a little slack within 
the orbital tissues and dropped down slightly, maintaining 
a medial position until it crossed over to enter the globe a 
little obliquely, on the lateral side of the posterior pole. 
The nerve had an intraorbital diameter of 4.8 mm but con­
stricted markedly when it entered the globe. The diameter 
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was 3.3 upon entering the sclera, and the papilla itself was 
only 2.2 nun at its widest point. The optic nerve of the sheep 
entered the orbit through the optic foramen and traveled 
forward to pass within the retractor bulbi muscle cone. 
Initially it traveled straight ahead but soon turned quite 
sharply dorsally and finally dropped down to penetrate the 
sclera. The optic nerve entrance was laterad and slightly 
inferior to the posterior pole of the globe. The optic 
(second cranial) nerve in the bovine entered the orbit through 
the optic foramen in company with the internal ophthalmic 
artery and one or two veins. It passed into the muscle cone 
just forward of its apex and from the medial side. Within the 
muscle cone, the nerve made a slight turn so that it could 
penetrate the globe well below the posterior pole and a little 
laterad to it. Along its course the nerve had several struc­
tures loosely attached, the most prominent of them being the 
ciliary arteries. The nerve was about 5.2 mm thick, and was, 
therefore, similar in size to that of the horse. 
Garrett (1964) wrote that the course of the optic nerve 
from the globe of the eye to the optic canal was not straight, 
but had one or two gentle curves to allow for movements of 
the eyeball without tension of the optic nerve. 
May (1964) described the optic nerve of the sheep as being 
a thick, cordlike structure which had a weaving course from 
the optic foramen to the ventrolateral aspect of the caudal 
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pole of the eyeball, where it was surrounded by the retractor 
muscles. It was accomplished a short distance by the ciliary 
artery and its branches. 
Oculomotor Nerve 
In ruminants, the oculomotor nerve was large and left the 
cranial cavity united with the ophthalmic, maxillary, trochlear 
and abducent nerves through the only aperture which represented 
the sphenoidal fissure, the round foramen and the trochlear 
foramen (Zimmerl, 1930 and Bruni and Zimmerl, 1951). 
The oculomotor nerve left the cranial cavity through the 
orbitorotundum foramen in the goat (Prince e_t , 1960), sheep 
(Prince e_t ; I960 and May, 1964) and bovine (Sisson and 
Grossman, 1953; McLeod, 1958; Prince _ejt a^. , 1960 and Garrett 
1964). It divided into a dorsal or superior and a ventral or 
inferior branch in the goat (Winckler, 1931-1932 and Prince 
_et , 1960), sheep (Prince e_t , 1960 and May, 1964) and 
bovine (McLeod, 1958, Prince e_t aJL., 1960 and Garrett, 1964). 
The dorsal branch supplied the dorsal rectus and levator 
palpebrae superioris muscles in the goat (Winckler, 1931-1932 
and Prince e_k aJL., 1960), sheep (Prince ^  , 1960 and May, 
1964) and bovine (McLeod, 1958, Prince _e;t aJL., 1960 and 
Garrett, 1964). The ventral branch of the oculomotor nerve 
supplied the ventral rectus, medial rectus and ventral oblique 
muscles in the goat (Winckler, 1931-1932 and Prince et al., 
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1960), sheep (Prince ejt al., 1960 and May, 1964) and bovine 
(McLeod, 1958, Prince _et , 1960 and Garrett, 1964). 
According to Prince e_t (1960) the nerve to the levator 
palpebrae superioris muscle was separated from the superior 
rectus branch in the goat. It traveled sharply across the 
superior aspect of this muscle to enter the levator palpebrae 
superioris muscle at its lateral edge. They also stated that 
as the branch to the inferior oblique muscle left the oculomotor 
nerve, the motor root to the ciliary ganglion was given off. 
This provided a distinct separation of the ciliary ganglion 
from the inferior oblique nerve. In the sheep, they stated 
that shortly after the two branches to the inferior and medial 
rectus muscle had passed from the oculomotor, a shorter motor 
root (2 to 3 mm) passed to the ciliary ganglion. 
The oculomotor nerve in the ox was the main supply to all 
eye muscles except the dorsal oblique muscle which was innervated 
by the 4th cranial nerve, and the lateral rectus muscle and 
lateral portion of the retractor bulbi muscle which was supplied 
by the 6th cranial nerve (Koch, 1965). 
Schwalbe (1879), as quoted by Mobilio (1912), described 
the ciliary ganglion in the vertebrates. Referring to the 
bovine and sheep, he mentioned only the sensory root to the 
ganglion as coming from the nasociliary nerve. According to 
Mobilio, Schwalbe evidently missed the sensory root from the 
maxillary nerve. 
Szàkall (1902) described the ciliary ganglion in the ox 
as being separated from the ventral branch of the oculomotor 
nerve. The ganglion measured 0.25 cm. From the 4 to 5 ciliary 
nerves which originated from the upper edge of the ciliary 
ganglion, 2 to 3 nerve-fibers did not participate into the 
formation of ciliary plexus, but turned directly to the 
posterior surface of the eye bulb. The ventral edge of the 
ciliary ganglion received 3 nerve-fibers, which originated 
from the ventral branch of the oculomotor nerve and, therefore, 
constituted the radix brevis ganglii ciliaris. The ciliary 
branch of the nasociliary nerve ran dorsally to the optic 
nerve and formed, together with the ciliary nerves of the 
ciliary ganglion, a plexus. However, one branch ran to the 
ganglion (radix longa ganglii ciliaris) before it reached 
the plexus. Moreover, Szakall (1902) affirmed that in the 
sheep the long root of the ciliary ganglion was sometimes 
absent. Besides the size of the ganglion and the difference 
already mentioned, he found the same conditions in the sheep 
as in the ox. 
Mobilio (1912) observed, in one specimen of goat, a 
branch similar to that of the sheep; it originated from the 
angle between the maxillary and ophthalmic nerves and, 
coursing in the space formed by the lateral and ventral 
rectus muscles, it reached the ophthalmic ganglion. It did 
not give, in this case, any twigs to the ventral branch of 
the oculomotor nerve. However, the author could observe. 
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in other cases, a twig from the maxillary nerve joining the 
ventral branch of the oculomotor nerve. In one case, a 
second ophthalmic ganglion was observed. It was very small, 
but thicker than the twigs of the ciliary nerve. It was 
situated at the second curvature of the optic nerve. He 
also stated that a ciliary ganglion, in the sheep, possessing 
two sensory roots, had been described before by Kazzander 
(1888), but the latter had not mentioned any root originating 
from the maxillary nerve. Further, Mobilio described, in 
two sheep, a filament which detached from the angle formed 
by the ophthalmic and maxillary nerves and coursed on the 
space between the lateral and ventral rectus muscles, 
divided into two or three twigs, and finally penetrated the 
ophthalmic ganglion. A small twig was detached from the 
latter to the ventral branch of the oculomotor nerve. The 
sensory root of the ophthalmic ganglion was thus represented 
by the above branch originating from the maxillary nerve. 
In a third specimen, the branch to the ophthalmic ganglion 
originated directly from the maxillary nerve in company with 
an orbital branch. A second orbital branch could be observed 
originating about 2 cm distal to the first. It coursed upward, 
perforated the periorbit and was distributed as the first 
orbital branch. They exchanged strong connecting branches. 
In a fourth specimen, he observed the same disposition. Here 
the ophthalmic ganglion received a slender root from the 
nasociliary nerve. Mobilio (1912) jnade in the ox the 
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following observation: from the maxillary nerve, near the 
angle formed with the ophthalmic nerve, emerged a neural 
filament which coursed on the superficial surface of the 
lateral rectus muscle. It gave off a twig which coursed 
toward the upper eyelid and penetrated between the lateral 
rectus and ventral rectus muscles. Here, it also gave off a 
twig which united to the ventral branch of the oculomotor 
nerve, and finally, terminated in the ophthalmic ganglion 
constituting its sensory root. The sensory root was also 
formed by a twig which originated from the ophthalmic nerve 
and coursed along with the nasociliary nerve. It then left 
the latter, ran on the medial aspecc of the optic nerve 
and terminated in the ophthalmic ganglion. 
The ophthalmic ganglion of the goat for Winckler (1931-
1932) was a rather voluminous structure of variable shape, 
being 3 mm in length. It was whitish in color and situated 
along the external border of the optic nerve in a position 
slightly inferior and 1 cm from the origin of that nerve. It 
was found near the division of the inferior branch of the 
oculomotor nerve to which it was attached. The ganglion 
received several branches. The short roots might exist or 
not depending on the position of the ganglion. The short 
root was absent when the ganglion lay directly on the ventral 
branch. The long or greyish root was constant. It detached 
from the nasal nerve, (in actuality it came from the long 
ciliary nerve), perforated the retractor bulbi muscle and 
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reached the ganglion by its posterior and external border. 
In a very characteristic manner, this long root came from the 
carotid sympathetic plexus which, after attaching to the medial 
surface of the Gasserian ganglion, passed under the ophthalmic 
and joined the nasal nerve. It was situated under the nasal 
nerve before penetrating the orbital cavity. It then passed 
over the maxillary nerve and above the connective tissue sepa­
rating this nerve from the ophthalmic. Then, it perforated the 
lateral rectus muscle near its origin, coursed between the 
lateral rectus and the retractor bulbi muscles, traversed the 
latter and finally reached the ophthalmic ganglion. The third 
branch reaching the ophthalmic ganglion, the so-called 
sympathetic root, was present in a variable manner in the 
specimens observed. In some cases it was clearly individualized, 
whereas the long root was very slender. Winckler saw it 
detaching from the sympathetic plexus, running along the 
external border of the oculomotor, passing over the retractor 
bulbi and reaching the ophthalmic ganglion. As far as the 
branches detaching from the anterior border of the ganglion, 
they presented a certain rigidity in name as well as in 
distribution. Usually three branches were found. One^ 
detaching from the internal side, passed under the optic nerve 
and reached the ocular bulbus in the postero-internal region. 
The middle branch divided into two branches which coursed 
toward the posteroinferior portion of the bulbus. The third, 
internal branch, more or less thick ran under the retractor 
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bulbi muscle and reached the superior portion of the ocular 
bulbus. 
Prince _el ^ - (I960) affirmed that the ciliary ganglion 
of the goat rested fairly loosely on the lateral side of the 
optic nerve. It was quite conspicuous and had a diameter of 
2.5 mm. The ganglion was also joined by the smaller sensory 
root from the ophthalmic nerve. Four to five short ciliary 
nerves passed along the optic nerve from the ciliary ganglion, 
and divided before penetrating the sclera. In the bovine the 
ciliary ganglion lay lateroventral to the optic nerve and on 
the medial edge of the inferior rectus muscle. It was joined 
by a short motor root from the nerve of the inferior oblique 
muscle as well as by the sensory root. A small sympathetic 
branch also entered the ganglion. The ganglion sent out several 
small sensory fibers which, together with the sympathetic and 
motor branches, formed the ciliary plexus centered about the 
optic nerve. Several of these short ciliary nerves joined 
into one which, therefore, appeared much thicker than the 
remainder. They all punctured the globe very close to the 
optic nerve entrance together with the long ciliary nerves, 
and then traveled forward. 
Trochlear Nerve 
According to Mobilio, as quoted by Zimmerl (1930) and 
Bruni and Zimmerl (1951), the trochlear nerve, before 
penetrating the dura mater in the tentorium cerebelli, gave 
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off branches to the tentorium cerebelli in the bovine and 
perhaps in the sheep and goat. In the sheep and goat, the 
trochlear nerve furnished, at the intrameningeal course, a 
collateral and recurrent branch to the tentorium cerebelli: 
the accessory recurrent nerve of the tentorium cerebelli. 
In the bovine it often presented a longitudinal anastomosis 
and, in its intrameningeal course, it sometimes presented a 
plexiform aspect. In all ruminants it always presented an 
anastomosis with the trigeminal nerve and received a connect­
ing branch from the sympathetic plexus. 
Winckler (1931-1932 and 1936-1937) described the trochlear 
nerve of the goat as penetrating the muscle by its dorsal and 
ventral surfaces, but mainly through the latter. It received 
an anastomotic branch from the ophthalmic, especially from a 
nerve that replaced, somewhat, the frontal. There was another 
filament which also came from the ophthalmic and divided into 
two terminal branches. One reached the dorsal oblique muscle 
by its dorsal surface, the other penetrated the muscle near 
the pulley. 
Winckler (1936-1937) stated that the trochlear nerve of 
the sheep was adjacent to the ophthalmic nerve and received 
from it a rather fine anastomotic twig. Before reaching the 
muscle it divides into two branches. The dorsal branch 
reached the dorsal surface and the lateral border of the 
posterior third of the dorsal oblique muscle. The ventral 
branch reached the ventral surface of the muscle, at the 
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same level. He further stated that, in the ox, the trochlear 
nerve received different anastomoses from the ophthalmic when 
it crossed this nerve. On the dorsal--rectus muscle, the 
trochlear nerve was already divided into two branches. These 
subdivided into various ramifications which reached the dorsal 
oblique muscle at different levels of the dorsal and ventral 
surfaces. Some branches encircled the muscle completely. 
McLeod (1958) referred to the trochlear nerve as the 
smallest nerve which had the most limited distribution of the 
cranial nerves. Its origin was from the anterior cerebellar 
peduncle just behind the posterior corpus quadrigemina. It 
passed laterally and then downward and forward on the ventral 
surface of the tentorium and entered the hypophyseal fossa 
with the trigeminal nerve. It left the fossa through the 
foramen orbitale and entered the orbital cavity with the 
ophthalmic nerve and supplied the M. obliquus oculi dorsalis. 
The trochlear nerve of the goat, according to Prince jet al. 
(1960) entered the orbit via the orbitorotundum foramen and 
lay superior to all other nerves using this entrance. It 
passed outside the muscle origins next to the periorbita and 
entered the superior oblique muscle at its dorsal edge. 
According to Prince e_t (1960) and May (1964) the 
trochlear nerve of the sheep left the cranial cavity through 
the orbitorotundum foramen. In the orbit, it passed over 
the dorsal rectus and levator palpebrae superioris muscles 
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and reached the lateral surface of the dorsal oblique muscle 
where it terminated. 
Prince ejt aJ. (1960) stated that both the trochlear and 
abducens nerves of the bovine entered the orbit through the 
orbitorotundura foramen. The former passed dorsally at the 
orbital apex and entered the lateral edge of the superior 
oblique muscle. 
According to Garrett (1964) the trochlear nerve of the 
ox usually divided before reaching the dorsal oblique muscle 
and entered as several branches. A branch from the nasociliary 
nerve, in many cases, was seen running parallel and lateral to 
the trochlear nerve as it approached the dorsal oblique muscle. 
No connections were found between the two nerves. 
Trigeminal Nerve 
Ophthalmic nerve 
According to Chauveau and Arloing (1905) the ophthalmic 
nerve of the ox gave off twigs to the majority of the eye 
muscles, mainly by way of the palpebronasal branch which was 
particularly large. The lacrimal nerve gave off a branch 
which terminated in the tegmental membrane of the horn. The 
frontal nerve, instead of leaving the orbit through the 
supraorbital foramen, passed under the orbital arch. 
Schachtschabel (1908) wrote that the N. ophthalmicus and 
N. maxillaris passed through the Foramen orbitorotundum and 
formed, apparently, a single nerve. The N. lacrimalis originated 
22 
with 2 branches lying close to each other. The latter united 
inside the periorbit. The main trunk of the nerve passed along 
the aboral border of the Processus zygomaticus of the frontal 
bone to the M. temporalis and mainly supplied the horn. The N. 
frontalis did not pass through the Foramen supraorbitale but 
along the nasal border of the Processus zygomaticus of the 
frontal bone to the frontal surface. The N. glandulae 
lacrimalis extended to the lacrimal gland. The N. sinuum 
frontalium was destined to supply the mucous mèmbrane of the 
frontal sinus. The latter two nerves originated in a variable 
manner from the N. lacrimalis or N. frontalis. The N. nasocili-
aris was strongly developed. It divided into the N. ethmoidalis 
and N. infratrochlearis. It gave off fine twigs to the M. 
rectus medialis and M. retractor bulbi. The N. infratrochlearis 
passed orally from the N. frontalis with 3 to 5 twigs to the 
frontal surface. These supplied the frontal muscle and the 
corresponding cutaneous area. The sympathetic root of the 
ciliary ganglion could not be demonstrated. 
According to Mobilio, as quoted by Zimmerl (1930), in 
ruminants one observed, usually, an anastomosis between the 
4th pair and the ophthalmic in the suprasphenoidal canal 
or in the orbital cavity. From the frontal nerve or directly 
from the ophthalmic, a small twig was given off which terminated 
in the dorsal oblique muscle. According to Zimmerl (1930) the 
meningeal branches from the ophthalmic branch were well 
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evident. The palpebro-nasal nerve was very large. The lacrimal 
nerve gave off a branch to the keratogenous tissue of the 
horn and a branch to the mucosa of the frontal sinus. The 
frontal nerve left the orbital cavity at the nasal angle 
coursing around the orbital process of the frontal bone. The 
maxillary nerve left the cranium through the suprasphenoidal 
conduct together with the ophthalmic and oculomotor nerves. 
The recurrent nerve of the tentorium cerebelli and the middle 
meningeal were well evident. They were described by Mobilio 
as follows: "From the ophthalmic branch of Willis, a little 
before its entrance in the suprasphenoidal conduct, a small 
twig was given off which coursed outward and forward, describ­
ing a curvature of anterior convexity. This twig was named 
the common branch to the recurrent nerve of the tentorium 
cerebelli and to the meninge. After a short course it 
divided into two nerves: 1. The recurrent nerve to the 
tentorium cerebelli, known in human anatomy as the recurrent 
nerve of Arnold, orginated by way of a common trunk with the 
middle meningeal from the ophthalmic branch of Willis, coursed 
backwards, traversed the dura mater of the sphenoidal fossa 
leaving one or more fine twigs, and then reached the tentorium 
where it was distributed. Its terminal branches might be 
followed to the posterior end of the falx cerebri. 2. The 
middle meningeal nerve detached from the common branch and 
followed the middle meningeal artery. 
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From the ophthalmic branch of Willis another fine branch 
arose which was distributed to the dura mater underlying the 
anterior perforated substance and the olfactory peduncle. 
Another twig was distributed to the dura mater corresponding 
to the anterior common gyrus and adjacent area. It was not 
a rare case in which the common trunk received some fibers 
from the trochlear. In one case it derived its major portion 
from that nerve." 
For Winckler (1931-1932) the frontal nerve of the goat 
did not appear individualized. It was truly attached to the 
nasal nerve. The nasal nerve of the goat, according to 
Winckler (1931-1932), could be called the fronto-nasal nerve. 
It was a thick nerve detaching from the ophthalmic. It divided 
into two large branches: the internal coursed obliquely toward 
the ethmoidal foramen where it gave off two twigs. One was 
for the nasal turbinate and the other coursed around the 
external border of the cribriform plate in a special sulcus 
and penetrated into the nasal cavity. The external branch 
was distributed to the skin of the region by way of several 
twigs. Some twigs went to the nictitating membrane, others 
ran deeply and terminated in the gland of the membrane. 
Dissections made with fine needles revealed a small twig 
detaching from the internal nasal and terminating in the 
nasal turbinates as well as in the above-mentioned gland. 
Such a twig came from the branch attached to the nasal nerve. 
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Continuing the dissection centrally, Winckler perceived that 
this twig came directly from the sympathetic carotid plexus. 
He had isolated it in the cavernous sinus attached to the 
ganglion of Gasser. Moreover, this sympathetic branch was 
not only destinated to the gland or turbinates because, during 
its course, it also gave off fibers which joined the external 
nasal nerve. He could later see that from the plexus a fila­
ment was detached which constituted the sympathetic radix of 
the ophthalmic ganglion. The long ciliary nerve was detached 
from the nasal nerve at the point where it penetrated the 
orbital fossa. It accompanied the nerve for a certain distance, 
and instead of passing between the dorsal oblique and the 
internal rectus muscles, it passed under the retractor bulbi 
muscle and above the optic nerve to reach the ocular bulbus, 
connecting earlier with the short ciliary nerve. The long 
ciliary nerve gave off a small twig which perforated the 
retractor bulbi muscle constituting the greyish root of the 
ophthalmic ganglion. 
Winckler (1936-1937) described that the sensory innervation 
of the dorsal oblique muscle in the ox was furnished by the 
ophthalmic nerve. At the level of the orbital fissure, it 
detached a branch which, after having followed the trochlear, 
sent to it an anastomosis and finally divided into terminal 
ramifications. One of these, the most important one, joined 
the trochlear nerve where it crossed the dorsal oblique. 
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Others reached the muscle alone toward the posterior third 
of its dorsal surface. 
The complexity of the lacrimal nerve, according to 
Winckler (1931-1932), reached the extreme. In the goat it 
was very large, very thick and resulted from the union of 
several twigs. The latter were reunited in one fascicle which 
again divided into its components as soon as it entered the 
orbital cavity. They coursed on the dorsal border of the 
lateral rectus. Five twigs penetrated the lacrimal gland 
whereas another five to six twigs constituted the cutaneous 
branch. Lastly, Winckler had found two to three twigs which, 
coursing deeply, received an anastomosis from the orbital 
nerve. 
Kiss (1935) studied the connections among the nerves 
to the orbit in a large number of vertebrates, including 
the domestic goat (Capra hircus) and the maufflon (Ovis 
musimon, Schreb). He always found that the anastomotic 
branches coursed from the sensory to the motor nerves. All 
the anastomotic branches had their origin from the trunk or 
branches of the trigeminal. Frequently, the sensory branches 
attached to the motor branches or penetrated the muscle 
parallel to the motor branches. The trunk or the branches of 
the common ocular motor nerve were always connected with the 
trigeminal. The sensory root (long) of the ophthalmic ganglion 
was nothing else than an anastomosis. The pathetic nerve 
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received its anastomosis from the trigeminal at the point where 
they were juxtaposed to each other. The external ocular motor 
nerve received, in general, slender and short anastomotic 
branches when crossing the trigeminal. 
Landolt (1903) as quoted by Gellert (1936-1937) 
demonstrated that secretory fibers to the lacrimal gland 
were present in the facial nerve. He further showed that these 
fibers left the facial nerve at the level of the geniculate 
ganglion and associated with the greater superficial petrosal 
nerve. Gellert affirmed that this theory indicated the pre­
ganglionic fibers terminating in the spheno-palatine ganglion 
and the postganglionic ones reached the lacrimal gland follow­
ing the sphenoplatine, superior maxillary and its orbital 
branch. Landolt did not make experimentations with the spheno­
palatine ganglion and even the stimulation of the superior 
maxillary nerve, as Landolt described, was uncertain due to 
large hemorrhage in the area of experimentation and the deep 
location of the nerve. Thus, Gellert felt, that the basic 
experiences which would confirm the theory of Landolt, had 
not given incontestable results. 
Muller (1924) as quoted by Gellert (1936-1937) presented 
the secretory fibers to the lacrimal gland following the route 
indicated by Landolt's theory, in a monograph on the automatic 
nervous system. 
Gellért (1936-1937) called attention to a morphological 
error which seemed to him fundamental to the theory of Landolt. 
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The diagrams of the innervation of the lacrimal gland in 
Miiiler's work indicated the origin of the orbital branch of 
the superior maxillary nerve at the same level of origin as 
the sphenopalatine nerves. In reality, Gellert wrote, the 
exact origin of the orbital branch was more proximal than 
that of the spheno-palatine nerve. Between the two points 
there was a distance of 5 to 10 mm. According to Landolt's 
theory, the secretory fibers to the lacrimal gland should bend 
twice in acute angles; or in other words, they should have a 
retrograde course on the spheno-palatine and superior maxillary 
nerves. The assumption of such a course of the nerve fibers 
was clearly in contradiction to the classic observations of 
Lacroix (1926-1927). In effect, as Lacroix had demonstrated 
the nerve fibers, particularly those of the cranial nerves, 
always took the more direct route to get to their territory 
of innervation. For the secretory fibers to the lacrimal gland, 
it did not seem plausible to Gellert that they could take 
such a complicated course as Landolt thought. According to 
Gellert (1936-1937) the nerves to the lacrimal gland of the 
ox were derived exclusively from the ophthalmic nerve. The 
sphenopalatine nerve was represented by two thick and con­
siderably long fasicles which detached from the superior 
maxillary nerve, immediately after the ganglion of Gasser. 
The spheno-palatine ganglion was embedded in the structure of 
the spheno-palatine nerves at the point where they ramified. 
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The secretory fibers of the lacrimal gland, which came from 
the spheno-palatine ganglion according to Landolt, had to join 
the ganglion of Gasser in order to get to the nerves of the 
gland. There was no direct anastomosis between the spheno­
palatine ganglion and the nerves of the lacrimal gland. In 
the ox, the greater superficial petrosal nerve followed the 
postero-superior margin of the ganglion of Gasser and blended 
in an apparently ganglionic structure of the internal carotid 
plexus; such a structure furnished several small branches to 
the trigeminal trunk, which clearly coursed toward the origin 
of the ophthalmic nerve. 
According to Peterson (1951) the ophthalmic division of 
the trigeminal nerve, in the bovine, emerged through the foramen 
orbitorotundum, and supplied fibers to the upper eyelid and 
lacrimal gland by way of its lacrimal branch. The latter also 
gave off an internal branch which supplied twigs to the mucous 
membrane of the frontal sinus, and the cornual nerve which 
supplied the corium of the horn. The frontal branch of the 
ophthalmic nerve supplied the forehead, while the nasociliary 
branch gave off an infratrochlear branch which supplied the 
region at the medial canthus of the eye, and the ethmoidal 
branch which passed through the ethmoidal foramen to be 
distributed to the nasal mucosa. 
Merlu (1953) described the innervation of the horn in the 
bovine, which in most cases, was under the control of the 
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frontal nerve, a branch of the ophthalmic neve. The frontal 
nerve emerged at the great sphenoidal slit. Coursing parallel 
to the dorsal oblique muscle, it penetrated the temporal fossa 
and then ran obliquely backwards and upward. It arrived at the 
level of the crest formed by the frontal bone, at the supero-
external border of the temporal fossa. It was here, more 
superficially placed and reached the external surface of the 
superficial temporoauricular muscle. Next, it followed the 
anterior auricular artery and vein and was covered by the 
frontal cutaneous muscle and skin. In front of the horn the 
nerve terminated into three fascicles. The first one sub­
divided into two twigs which penetrated the bony portion of 
the horn through two foramina located on its anterior base. 
The second branch coursed around the base of the horn and 
penetrated a canal 2 cm in length. It was followed by an 
arterial branch. One could follow its terminal ramifications, 
which were ascending and descending, on the mucous membrane 
covering the sinus of the horn and a portion of the frontal 
sinus. The third branch coursed backwards and downwards and 
was distributed to the skin of the adjacent area. 
According to Sisson and Grossman (1953) the trigeminal 
nerve of the bovine presented the following differences in 
its distribution as compared to the horse. The internal 
branch of the lacrimal nerve supplied twigs to the mucous 
membrane of the frontal sinus; the large outer branch, 
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the N. cornualis, ran backward and supplied the corium of the 
horn. The frontal nerve emerged from the orbit below the 
supraorbital process. The naso-ciliary nerve was large and 
sent filaments to the ocular muscles . 
According to Vitums (1954) the nerve supply to the horn 
of the goat was provided by the cornual branches of the 
lacrimal and infratrochlear nerves. The cornual branch of the 
lacrimal nerve emerged from the orbit behind the root of the 
supraorbital process. The nerve, covered by the thin frontal 
muscle, crossed the superficial temporal artery on its deep 
surface and divided into several branches. Two of these, 
accompanied by the ventral cornual artery, coursed toward the 
caudolateral aspect of the base of the horn and supplied 
mainly the lateral and caudal parts of the horn. 
The infratrochlear nerve, before emerging from the orbit, 
gave off branches to the structures of the medial canthus of 
the eye. The main trunk of the infratrochlear nerve emerged 
from the orbit at its dorsomedial margin and divided into two 
branches, the dorsal or cornual branch and the medial or 
frontal branch. The cornual branch of the infratrochlear 
nerve was larger than the frontal branch. After a short course 
dorsal, the cornual branch bifurcated. One of its branches 
ran toward the dorsal aspect of the base of the horn and 
ramified mainly in the dorsal and dorsomedial parts of the 
horn. The other one coursed toward the medial aspect of 
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the base of the horn and gave off branches to the medial and 
caudomedial parts of the horn. Both branches of the cornual 
nerve, in their course to the horn, were covered in part by 
the orbicularis oculi and in part by the frontal muscles. 
The branches of the nerve crossed the superficial temporal 
artery which was located deep to them. The smaller medial 
or frontal branch coursed toward the midline of the head and 
ramified in the skin of the frontal region. It did not 
contribute to the innervation of the horn. 
George (1955) wrote that the cornual nerve of the ox was 
a branch of the ophthalmic nerve which, in turn, was one of 
the three divisions of the trigeminal nerve. The cornual 
nerve reached the lateral side of the base of the horn by 
passing below the posterior border of the supraorbital process 
and divided into two or three branches. One of these branches 
anastomosed with a branch of the anterior auricular nerve, 
while the remaining ones continued their course to the lateral 
and posterior parts of the base of the horn. The lacrimal 
nerve was another fairly large branch of the ophthalmic nerve. 
It divided into three or four branches which left the orbital 
cavity by turning around the orbital edge of the frontal bone 
to gain its dorsal surface. The branches ran upwards embedded 
in the frontalis muscle to innervate the horn, supplying this 
muscle and the upper eyelid. The frontal nerve originated 
from the ophthalmic nerve close to the lacrimal nerve and 
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sometimes the two nerves, as well as the cornual nerve, 
originated from the parent trunk by one stem. Its course 
resembled that of the lacrimal nerve and it also sent twigs 
to innervate the horn. There were three other nerves which 
could assist in innervating the horn indirectly. These were 
the first and second cervical nerves and the posterior 
auricular nerve. These nerves might anastomose with branches 
of the cornual nerve behind the horn base and, thus, indirectly 
take part in the innervation of the horn. 
Schreiber (1955) stated that the trigeminal nerve of the 
bovine supplied most of the cutaneous fibers for the innerva­
tion of the head. The branches to the skin were more or less 
segmentally arranged, although there were individual variations. 
The ophthalmic nerve was distributed anteriorly to the nuchal, 
auricular, parietal, cornual, frontal and temporal regions. 
The margin of the cutaneous supply of the ophthalmic nerve ran 
in the median line over the parietal bone toward the frontal 
region, resting against the corresponding region of the other 
side of the body, to a transverse plane at the level of the 
nasal angle of the eye. It then extended laterally approaching 
the area of the maxillary nerve, then it situated longitudinally 
to the border of the upper eyelid lateral to the temporal 
angle of the eye. From here it ran over the lower part of 
the temporal region to the base of the ear and returned 
to the nuchal region. It supplied a part of the upper 
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external surface of the concha. Its nerves to the facial 
region were: (a) infratrochlear; (b) frontal; and (c) 
cornual of the lacrimal. The infratrochlear and frontal 
nerves supplied the orbit in which they incline toward 
the frontal bone over its mediofrontal border, covered by 
the orbicularis oculi muscle. The frontal nerve extended 
with two twigs over the frontal bone toward the nuchal 
crest and with one branch to the base of the horn. Both 
nerves coursed, to a large extent, under the facial fascia 
and frontal muscle, and passed subcutaneously in their 
terminal portion. A few terminal branches of the lacrimal 
nerve appeared with two strong and two to three delicate 
twigs under the caudal border of the zygomatic process of 
the frontal bone, lying on the temporal muscle. They con­
tinued aborally toward the base of the horn (one to two twigs, 
cornual nerve). At first they lay in the fat and about 1 cm 
deep to the frontal muscle and scutular musculature (fronto-
scular muscle), and were covered by the superficial fascia 
of the face. Three to four centimeters from the exit these 
twigs were superficially situated. 
Whitteridge (1955) dissected a number of orbits of goats 
for his electrophysiological experiments concerning the afferent 
nerve supply from the extraocular muscles and, according to 
him, with only minor variations, the arrangement of branches 
from the fifth cranial nerve was as described by Winckler (1937). 
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The easiest branches to find and to dissect were those running 
backwards from the distal third of the nasal wall of the 
orbit. These came from the superior oblique muscle, usually 
from the part of the muscle between its insertion and the 
trochlea. In the goat this part of the muscle was fleshy. 
One or two branches from the proximal end of the superior 
oblique muscle lay medial or lateral to the fourth cranial 
nerve. All these branches ran to the back of the orbit to 
join with the small supratrochlear nerve. On the subdivision 
of the fourth cranial nerve Whitteridge found a small afferent 
bundle intimately bound with it. There were some connections 
between the fourth and fifth cranial nerves in the cavernous 
sinus. 
Whitteridge observed and recorded proprioceptive impulses 
in the branch described by Winckler, which ran from the nerve 
to the inferior oblique to the maxillary or ophthalmic division 
of the fifth cranial nerve. In two other goats no such branch 
was found, but it might have been overlooked. In dissections 
made after death, branches to the fifth cranial nerve from the 
medial, lateral and inferior recti were easily identified. 
In the living animal the technical difficulties of reaching 
them would be great. The suggestion of Winckler that the 
branches to the fifth cranial nerve carried proprioceptive 
fibres from the eye muscles, was fully confirmed. In the 
goat there were a very large number of afferent fibres from 
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muscle spindles in the branches of the fifth cranial nerve, 
probably enough to account for the number of spindles known 
to be present from the work of Cooper ^  al^. (1953) , Whether 
they ran through the Gasserian ganglion or alternatively joined 
the motor root of the fifth cranial nerve was not known. 
Therefore, it seemed that there were large communcations 
between the ophthalmic and the extraocular muscles of the 
orbit in those ungulates with muscle spindles in these muscles. 
McLeod (1958) described the ophthalmic nerve of the 
bovine as giving off the cornual, lacrimal and frontal nerves 
at the foramen orbitorotundum and continued as the nasociliary 
nerve. The cornual nerve, thin and wide, was the lateral of 
the three nerves arising at the foramen. It passed upward on 
the deep surface of the periorbita, pierced the membrane, 
turned backward on the temporal muscle and reached the frontal 
crest about midway between the supraorbital process and the 
neck of the cornual process. The nerve continued backward 
just ventral to the frontal crest, with the cornual vessels, 
and divided into three branches which were distributed to 
the corium of the horn and adjacent skin. The nerve was 
closest to the surface about an inch anterior to the horn 
process. In polled animals the distribution was to the skin. 
The lacrimal nerve was medial to the cornual. It was wide and 
thin and reached the widest part of the lacrimal gland dorsal 
to the eyeball. Some fibers crossed the gland and supplied 
the skin of the upper eyelid. The frontal nerve passed 
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upward and medially, medial to the lacrimal nerve, to the 
orbital opening of the supraorbital canal. It passed through 
the canal with a large vein and the frontal artery, and was 
distributed to the skin adjacent to the supraorbital 
foramen. 
The nasociliary nerve passed between the Mm. rectus 
dorsalis and retractor oculi, then between the rectus dorsalis 
and rectus medialis. It crossed the latter muscle and turned 
sharply downward and backward to the ethmoid foramen. At 
the end it gave off several small ciliary nerves and the 
large infratrochlear nerve. The infratrochlear nerve passed 
forward, below the trochlea for the dorsal oblique muscle, 
to the medial canthus to the eyelid. It supplied the skin 
and conjunctiva of this region, the third eyelid and the 
lacrimal ducts and lacrimal sac. The ethmoid nerve with the 
ethmoid artery entered the cranial cavity through the ethmoid 
foramen at the ventral margin of the ethmoid fossa. It left 
the cavity through a cribriform foramen and supplied the 
mucosa of the nasal septum and dorsal turbinate. 
Blin (1960) gave the following description of the 
branches of the ophthalmic nerve in the bovine; 1) The 
frontal nerve was represented by one or two branches. It 
coursed inside the periorbit, separated from the dorsal 
rectus muscle by the intraorbital fat cushion. It passed 
between the eye bulb and the lacrimal gland where it divided 
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into two to three branches which traversed the periorbita and 
reached the upper eyelid. The more voluminous twig passed at 
the lateral canthus of the eye and ramified in the skin of 
the frontal region. The slender branch ramified in three 
twigs to the frontal region and to the base of the horn. 
Sometimes, several branches reached the horn, thus partially 
supplementing the lacrimal nerve. 
2) The palpebro-nasal nerve divided into ethmoidal and 
infratrochlear nerves. The ethmoidal nerve re-entered the 
cranium through the ethmoidal foramen and ramified in the 
nasal mucosa. The infratrochlear nerve coursed over the 
dorsal oblique muscle and divided into three to five branches 
at the exit of the orbit. These branches penetrated the 
frontal muscle and then ramified in the skin of the frontal 
region from the medial canthus of the eye to the nape of 
the neck. They were connected to each other and to the 
branches of the lacrimal nerve. 3) The lacrimal nerve was 
constituted by two large branches. They were separated from 
the lateral rectus and dorsal rectus muscles by the intra­
orbital fat cushion, reached the periorbit and united in 
a common trunk; a twig was directed to the lacrimal gland 
before the union. The common trunk perforated the periorbit 
and then coursed under the temporal muscle toward the base 
of the horn. Near the horn, it divided into three to four 
branches which innervated this organ and the skin to the 
nape of the neck. 
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According to Prince e_k (1960) the ophthalmic neve of 
the goat gave off the sensory root and a long ciliary nerve 
well before entering the orbit. The long ciliary nerve 
passed within the retractor bulbi muscle cone and penetrated 
the globe near the lateral entrance of the optic nerve into 
the globe. The sensory root passed within the retractor 
bulbi muscle where it divided into three parts, each 
accepting tiny nerves from the muscle. Upon entering the 
orbit the ophthalmic nerve became relatively wide (3 mm) 
and flat. It passed below and across the path of the 
superior oblique muscle as the nasociliary nerve, and then 
between the latter and the medial rectus. Immediately after 
emerging from between these two muscle it bifurcated. The 
thickest branch was the ethmoidal nerve which had only a 
few millimeters to travel before passing through the ethmoidal 
foramen to the nasal cavity. The smaller branch was the 
infratrochlear nerve which traveled forward close to the 
dorsal edge of the medial rectus. It passed around the 
orbital rim to branch over the upper eyelid and foreahead. 
The supraorbital nerve could not be traced in any of the 
dissections carried out and it was concluded that one does 
not exist or that it was, at least, frequently absent. The 
lacrimal nerve usually arose between the bifurcation formed 
by the maxillary and ophthalmic nerve origins. It passed 
through the orbitorotundum foramen and traveled between 
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the bifurcation formed by the maxillary and ophthalmic nerve 
origins. It passed through the orbitorotundura foramen and 
traveled between the lateral and superior rectus muscles 
together with the lateral orbital vein and ix was accompanied 
anteriorly by the lacrimal veins. The lacrimal nerve divided 
into a number of small branches which served the lacrimal 
gland, and passed on to innervate the upper eyelid. The 
main stem then turned laterally through the periorbita, 
together with the lateral orbital veins, to become the 
cornual nerve. The latter turned upwards to innervate the 
horn in the male, but was vestigial in the female which 
lacked horns except in rare breeds. 
In the sheep. Prince ejt (1960) stated that the 
rather flat lacrimal nerve branched dorsally from the 
ophthalmic nerve while it was within the orbitorotundum 
foramen. It entered the orbit and traveled anteriorly 
between the superior and lateral rectus muscles and soon 
divided into three branches. By far the largest of these 
was the cornual nerve which passed laterally from the orbit 
together with the lateral orbital vein a few millimeters 
behind the orbital rim. It then turned back within the fat 
of the temporal fossa, and while the final destination of 
this nerve was not determined, it could be concluded that 
in the ram, it innervated the tissues of the horn. The 
remaining two branches were both lacrimals which passed 
41 
across the dorsal surface of the superior rectus muscles to 
enter the lacrimal gland. The ophthalmic became the 
nasociliary nerve which lay somewhat laterally within the 
orbit and sent the sensory root to the ciliary ganglion. 
This root was quite prominent and it traveled close to the 
lateral surface of the optic nerve to join the ciliary 
ganglion. There were five to six short ciliary nerves 
leaving the ganglion, and these traveled towards the globe 
on the lateral side of the optic nerve. They finally 
penetrated the sclera close to and around the optic nerve. 
While below the superior oblique muscle the ophthalmic 
nerve divided into the ethmoidal and infratrochlear nerves. 
The ethmoidal nerve left the ventral edge of the superior 
oblique muscle to pass through the ethmoidal foramen. The 
infratrochlear nerve passed from the same side of the muscle 
and traveled anteriorly. It divided into two or three 
branches which traveled immediately beneath the superior 
periorbita to pass from the orbit at the upper rim and 
dispersed over the forehead. 
Prince _et (1960) stated that before leaving the 
orbitorotundum foramen, the ophthalmic branch of the bovine 
divided into the lacrimal, the frontal, and the nasociliary 
nerves. The reason for calling the second branch "frontal" 
rather than "supraorbital", was because it served the 
frontal area without passing through the supraorbital foramen. 
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lu cattle, the lacrimal nerve had a large area of dispersion. 
It might leave the ophthalmic nerve as a single stem which 
bifurcated a short distance from its origin, or it might 
arise as two nerves. The two branches (medial and lateral) 
traveled insiae the periorbita at the dorsal edge of the 
lateral rectus muscle and eventually united into one stem 
which then penetrated the periorbital to enter the temporal 
fossa. But first the frontal sinus nerve (a small twig), 
oranched from the medial arm of the lacrimal nerve to serve 
the mucous membrane of the frontal sinus. The lacrimal gland 
was supplied by a small branch of the lacrimal nerve which 
left the medial arm at a point about halfway along its intra-
periorbital course. On its way to the gland this lacrimal 
nerve sent fiber bundles back to the medial arm of the main 
lacrimal nerve and sometimes also to the frontal nerve, the 
fiber bundles varying greatly in number and location. An 
anastomosing branch from the zygomatic nerve joined the 
lacrimal. After union of the lateral and medial branches, 
the single lacrimal nerve then pursued a course towards the 
horn, along the frontoscutularis muscle, terminating in three 
or four branches which passed to the corium of the horn and 
the surrounding skin. This part of the nerve was known as the 
cornual nerve. The small frontal nerve traveled dorsally 
in the rete or orbital venous plexus after it detached from 
the ophthalmic, and it then divided into two or three parts 
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which entered the upper eyelid. One branch however, traveled 
to the lateral corner of the eye to turn around the outer rim 
of the zygomatic process of the frontal bone and innervated 
the skin of the frontal bone area. The nasociliary nerve 
passed forward under the superior oblique muscle and turned 
rather sharply to its inframedial edge. The nasociliary 
nerve divided into the thin but quite wide ethmoidal nerve 
and the infratrochlear nerve. The ethmoidal nerve left 
the orbit through the ethmoidal foramen. Branches of the 
infratrochlear began to disperse before the orbital margin 
was reached. This nerve provided a sensory supply over a 
wide area extending from the medial canthus to the forehead 
and eyelid. The long ciliary nerve left the nasociliary 
well before the ethmoidal nerve branched from it. It divided 
into two parts and when it was close to the globe more 
branching occurred. The sensory root to the ciliary ganglion 
detached from the ophthalmic nerve close to where the lacrimal 
and frontal nerves branched from it and before it had passed 
into the orbit. The sensory root passed above the optic 
nerve, and then descended along its lateral aspect to reach 
the ciliary ganglion. The authors observed small sensory 
fibers leaving some of the extraocular muscles and joining 
the nasociliary or frontal nerves. Other sensory fibers left 
the muscles and joined the ciliary ganglion, presumably 
traveling through the sensory root to the ophthalmic nerve. 
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Habel (1964) stated that the cornual nerve passed between 
the zygomatic process of the frontal bone and the coronoid 
process of the mandible. It was a branch of the lacrimal 
nerve, and known as the zygomaticotemporal branch in 
unhorned animals. 
May (1964) wrote that the ophthalmic branch of the 
trigeminal nerve of the sheep emerged from the foramen orbito-
rotundum and gave off the lacrimal and frontal nerves. The 
frontal nerve passed dorsally, caudal to the zygomatic process 
of the frontal bone, to end in the skin of the frontal region. 
The lacrimal nerve was next to arise, and the ophthalmic nerve 
continued as the nasociliary nerve. Crossing the optic nerve, 
it gave off the long ciliary nerves which passed between the 
retractor muscles to pierce the sclera near the caudal part 
of the eyeball. Another filament - the long root of the 
ciliary ganglion - passed laterally across the retractor 
muscles to join the ciliary ganglion. The nasociliary nerve 
divided near the ethmoidal foramen into the ethmoidal nerve 
and the infratrochlear nerve. The infratrochlear nerve passed 
towards the upper eyelid and divided into medial and lateral 
branches. The medial branch was the larger and supplied the 
upper eyelid near the medial canthus, the third eyelid, the 
conjunctiva, the caruncula lacriraalis, the lacrimal sac, 
and the skin of the face medial to the medial canthus. The 
lateral branch terminated in the upper eyelid. A few small 
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fibres from the lacrimal nerve turned dorsally around the 
zygomatic process of the frontal bone to end in the skin over 
the frontal muscle. In horned sheep a large branch, the 
cornual nerve, arose from the lacrimal nerve as it crossed 
the external ophthalmic artery. It passed dorsally along 
the periorbita, parallel and lateral to the lacrimal nerve, 
to emerge caudal to the zygomatic process of the frontal 
bone. It continued caudodorsally to enter a foramen at the 
base of the horn. It gave branches to the upper eyelid and 
the skin of the frontal region. 
Garrett (1964) gave the following account of the branches 
of the ophthalmic nerve in the ox. The nasociliary nerve 
gave off, as it passed over the retractor bulbi muscle, a 
slender yet distinct branch from its ventral aspect which 
ran along lateral to the ventral division of the oculomotor. 
This branch was traced to the ciliary ganglion and was con­
sidered to be the sensory root of that ganglion. As it neared 
the medial rim of the trochlea, the nerve divided into two or 
three branches which gave off smaller branches to the fat and 
fascia of the region and continued forward to be distributed 
in the conjunctiva and skin around the medial canthus of the 
eye. The frontal nerve arose in the apex of the orbit from 
the dorsomedial aspect of the ophthalmic division and passed 
under the dorsal part of the lacrimal gland and was distributed 
to the conjuntiva, fascia and skin over the dorsomedial part 
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of the orbit. The small nerve supplying the lacrimal gland 
ran beside the frontal nerve and sometimes appeared to arise 
in common with the frontal nerve. The nerve to the frontal 
sinus arose from the frontal nerve or between the frontal 
nerve and the medial branch of the lacrimal nerve. The nerve 
to the frontal sinus passed dorsomedially through a small 
foramen to enter the frontal sinus. It sometimes divided 
into two or three branches and entered the frontal sinus 
through as many small foramina. Two large branches of the 
trigeminal nerve entered the apex of the orbit and ran deep 
to the periorbita along the caudolateral aspect of the orbit. 
These two branches, the medial and lateral roots of the 
zygomaticotemporal nerve, joined and pierced the periorbita 
near the middle of the non-bony part of the orbit to enter the 
temporal fossa. A slender nerve ran close to the medial root 
of the zygomaticotemporal nerve and branched to the lacrimal 
gland. This slender branch sometimes appeared to arise from 
the frontal nerve. The branch ran under the middle part of 
the lacrimal gland and ramified before entering the substance 
of the gland. Garrett (1964) proposed that only the nerve to 
the lacrimal gland be designated the lacrimal nerve and the 
nerve now called the lacrimal nerve be known as the zygo­
maticotemporal nerve. It was also proposed that the branches 
of the zygomaticotemporal nerve which supplied the corium of 
the horn (when present) be known as the cornual nerves. The 
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anastomosis between the lacrimal nerve and the zygomaticofacial 
nerve was not found. The proposed name, zygomaticotemporal 
nerve, for what is now termed the lacrimal nerve would more 
nearly describe its distribution to the temporal region. The 
nerve to the lacrimal gland was not always a branch of what 
is presently called the lacrimal nerve. In the bovine the 
maxillary and ophthalmic divisions of the trigeminal nerve 
passed through the foramen orbito-rotundum in close associa­
tion and could not be definitely divided into ophthalmic 
and maxillary divisions. 
Koch (1965) affirmed that in the ox the lacrimal nerve 
was, essentially, the cornual nerve. It ran under the 
cutaneous frontal nerve, followed the lateral edge of the 
frontal bone and proceeded to the cornual process of the 
frontal bone. The lacrimal gland and the mucous membrane 
of the sinus of the ox were supplied by their own branches 
frequently arising from the frontal nerve, the N. glandulae 
lacrimals and N. sinuum frontalium. 
According to Schwarze (1965) the N. lacrimalis of the 
ox was constituted, at first, of two parts, the N. lacrimalis 
lateralis and N. lacrimalis medials, which corresponded to 
the Ramus zygomaticotemporalis. Both united as the N. 
cornualis lateral and somewhat ventral to the Crista frontalis 
externa, caudal to the cornual process and supplied, by 
means of a few twigs, the corium of the horn and surrounding 
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skin. As collateral branches, the N, lacrimalis gave off 
the N. glandulae lacrimalis to the lacrimal gland and the 
N. sinuum frontalium, which entered, singly or with several 
twigs, in the frontal sinus and supplied its mucous membrane. 
Both nerves also could originate from the N. frontalis. 
According to McClure and Garrett (1966) the nomenclature 
of the ophthalmic and maxillary divisions of the trigeminal 
nerve in domestic animals as it existed in current textbooks 
was confusing, particularly for the ruminants (ox, sheep, 
goat) and the pig. The confusion arose primarily because of 
the fact that in the ruminant, pig and sometimes the horse, 
the ophthalmic and maxillary divisions of the trigeminal 
nerve emerged from the cranial cavity as a common trunk 
through one opening, the foramen orbitorotundum. 
Nomenclature based on comparable areas of nerve 
distribution dictated that the following terms in the Nomina 
Anatomica (1960) should be utilized. The term lacrimal 
nerve was applied only to the branch distributed to the 
lacrimal gland and occasionally a very small area of skin 
related to the gland. The term zygomaticotemporal nerve was 
applied to the branch distributed to the horn and skin 
between the eye and the horn in ruminants and a corresponding 
area in the horse and pig. This nerve had been commonly 
referred to as the lacrimal nerve. The term zygomaticofacial 
nerve was applied to the branch(es) distributed to the skin 
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ventral to the lateral palpebral commissure. 
It was difficult to delineate the zygomaticotemporal 
and lacrimal nerves at their origin because they commonly 
arose as a common trunk, which sometimes even included the 
frontal nerve. 
Lauwers and DeVos (1966) studied the course of the 
ophthalmic nerve in 32 bovine heads. The course of the 
ophthalmic nerve was extremely variable; however, the same 
general scheme was always found. Some variants influenced 
the nerve supply of the horn. They were classified in four 
groups; 1) In three cases a twig of the medial branch of 
the cornual nerve was found which was covered by the 
periosteum of the temporal bone. 2) In eight cases the 
frontal nerve supplied the horn. 3) In six cases the n. 
sinuum frontalium sent, besides twigs to the sinus, one or 
more twigs to the horn. 4) Besides the anterior and posterior 
branches of the n. sinuum frontalium a third branch was found 
in certain cases. It ran across the temporal groove covered 
by the periosteum or by a small layer of bone. In seven cases 
it entered the sinus in a variety of places. In ten cases the 
third branch supplied the horn by several twigs. 
Petela (1966) stated that meningeal branches, not 
previously described in cattle, were found constantly arising 
from the ocular, maxillary and mandibular nerves and 
corresponding to similar branches described in man. The 
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branches were: 1. r. tentorii, 2. r. meningeus med., 3. r. 
meningeus n. mandibularis. 
Butler (1967) gave the following descriptions of the 
branches of the trigeminal nerve related to the innervation 
of the horn region: 
1, The infratrochlear nerve passed over the rim of the 
orbit dorsal to the eye and near the medial canthus. It 
supplied fibres to the frontal region, and since the frontal 
bone extended a long way caudally the nerve had caudally 
running branches; one of these, the cornual, supplied the 
base of the horn in horned animals. In hornless animals this 
branch was still present, but in the dissections tended to be 
smaller than in horned animals. Where the frontal bone did 
not extend quite so far caudally (e.g. in sheep and goats) 
the cornual branch of the infratrochlear nerve did not run 
as far caudally on the head. 
2. The frontal nerve passed over the rim of the orbit 
dorsal to the eye and near the lateral canthus. In all species 
it innervated a small area between the regions supplied by 
the infratrochlear and zygomatico-temporal nerves. It did 
not innervate the horn as far as it could be seen from dissec­
tion, except perhaps in very heavily horned sheep and goats 
where the horn reached the orbital rim. Schreiber (1955) 
as quoted by Butler (1967), called the cornual branch of the 
infratrochlear nerve the frontal nerve and appeared to omit 
the frontal nerve proper. 
3. The zygomaôico-temporal (Z.-T.) nerve had been called 
by many authors the lacrimal nerve. The above terminology, 
although long, was more descriptive since the nerve lay in 
the temporal fossa dorsal to the zygomatic process of the 
squamous temporal bone. The Z.-T. nerve passed through the 
temporal fossa in all three species, coursing through the 
fat which lay dorsal to the temporal muscle. At first it 
lay deep, but nearer the horn it lay immediately beneath the 
skin and its attached muscle. As it became superficial it 
gave a branch to the skin of the ear, and the main nerve 
continued to innervate the horn and surrounding skin, 
particularly on its caudal aspect. 
Maxillary nerve 
The superior maxillary nerve of the ox left the cranial 
cavity through the same passage as the ophthalmic and the 
three oculomotor nerves, because there was only one sub-
sphenoidal conduct instead of three. The inferior maxillary 
nerves left the cranial cavity through the oval foramen, 
Chauveau and Arloing (1905) . 
According to Schachtschabel (1908) the vidian nerve r 
was relatively strong. Only three Ganglia nasopalatina 
and sphenopalatina were found in the ox and were situated 
on the lateral side of the N. nasalis posterior. The 
N. zygomaticus originated from the N. ophthalmicus 
(or else from the N. lacrimalis) and N. maxillaris. 
It gave off a constant twig to the branch of the oculomotor 
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nerve destined to the M. obliquus ventralis. Sometimes a 
N. zygomaticus accessorius also occurred. The N. infra-
orbitalis terminated by dividing into 5 branches. The 
Rami dentales incisivi were absent. 
Witmer (1925) could demonstrate in the goat 7 to 10 
millet-sized Ganglia spheno-palatina which lay in the fat 
tissue above the dorsal border of the slender N." ivrasalis-
aboralis. They began 0.5 cm in front of the Foramen 
orbitorotundum and extended forward a length of 2 to 2.5 
cm. Witmer (1925) stated that with reference to the position 
of the Ganglia spheno-palatina, the sheep occupied an inter­
mediate position between the goat and ox. A nasally situated 
ganglion, 3 to 4 mm in length and 3 mm in width, lay close 
to the trunk of the N, nasalis aboralis. The 5 to 8 ganglia 
of small diameter occurred on and above the dorsal edge of 
the nerve. They began 1 cm orally to the Foramen orbitorotun­
dum and extended 2 to 2.5 cm forwards. The aboral ganglia 
lay directly on the bone, whereas the large nasally situated 
ganglion occurred above the aboral border of the M. pterygoi-
deus lateralis. The ganglia were connected by way of fine 
fibers to each other and to the N. spheno-palatinus. Witmer 
(1925) stated that as far as the location of the Ganglia 
spheno-palatina in the ox, his findings were similar to those 
of Schachtschabel (1908). Witmer also observed a ganglion 
of 1.5 cm in length and 8 mm in width which appeared on the 
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lateral surface of the dorsal border of the N. nasalis aboralis. 
He also demonstrated 2 to 3 small ganglia lying aboral to 
the latter on the dorsal border of the N. nasalis aboralis. 
They were in communication with the large ganglia through 
strong fibers. 
According to Winckler (1936-1937) in the goat and ox the 
sensory nerves arrived at the ventral oblique muscle in dif­
ferent ways. Some detached from the maxillary nerve quite 
near its origin, contoured the lateral border of the inferior 
rectus muscle and anastomosed with the branch of the oculomotor 
nerve to the ventral oblique muscle. They penetrated the 
muscle at the ventral surface and posterior border. Others 
always came from the maxillary nerve and coursed alone toward 
the ventral oblique muscle. Moreover, these two nerves also 
reached the nicitating membrane. In the sheep, the ventral 
oblique muscle received a mixed nerve. It was formed by the 
inferior branch of the oculomotor nerve and a rather strong 
ramification from the orbital nerve. The union took place 
on the external border of the ventral rectus muscle and the 
resulting nerve penetrated the middle of the ventral oblique 
muscle at the posterior border. The orbital nerve, in the 
sheep, released a small twig which reached the ventral 
surface of the ventral oblique muscle by means of 4 to 5 
ramifications. 
Peterson (1951) wrote that the maxillary division of the 
trigeminal nerve of the ox passed through the foramen 
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orbitorotundum, Only its zygomatic or orbital branch was 
concerned in the innervation of the eye. It supplied twigs 
to the lower eyelid and.the skin of that region. 
Schreiber (1955) described the area of cutaneous 
innervation of the maxillary nerve in the ox as stretching 
always toward the limits of the opposite side and over the 
dorsum of the nose and the nasomaxillary notch, including 
the upper lip to the angle of the mouth. From here the 
limiting line ran towards the infraorbital foramen and 
then backward to the temporal angle of the eye. The 
maxillary nerve supplied the facial skin by way of the 
infraorbital and zygomatic nerves. The infraorbital nerve 
passed through the maxillary foramen into the infraorbital 
canal. Here it supplied the upper cheek teeth, alveoli 
and gum, and emerged by way of four to sjlx branches through 
the infraorbital foramen. They were covered by the levator 
nasolabialis, levator labii superioris proprius, depressor 
labii superioris and caninus muscles. They supplied the 
region of the nose and upper lip; therefore, the planum 
nasale, naris, vestibulum nasi, labium maxillare, angulus 
oculi nasalis and dorsum nasi. The zygomatic nerve came from 
the orbit with three to five delicate branches to supply 
the margo orbitalis mentalis with fine twigs. They were 
covered by the molaris and orbicularis oculi muscles. 
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Ashton and Oxnard (1958) studied the variations of the 
maxillary nerve of certain mammals, including the cow and 
sheep. The zygomatic nerve arose from the maxillary trunk, 
and passed laterally through the periorbital fascia to supply 
an area of skin near the outer canthus. A fine filament 
connected the zygomatic and lacrimal nerves. In one specimen 
of cow, the zygomatic nerve separated from the maxillary 
trunk in the sphenoplatine fossa, subsequently passing into 
the periorbital fascia through a spiral opening. In all 
other instances, the zygomatic branch separated from the main 
trunk after it had entered the orbit. After entering the 
orbit, the infraorbital nerve gave off two or three posterior 
superior dental filaments which passed into fine canals in 
the maxillary tuberosity. More anteriorly, the labial division 
gave off a group of fine middle superior dental nerves. An 
anterior superior dental nerve was not found in any of the 
dissections of the cow or sheep, these animals 1 ..eking upper 
incisor teeth. However, the most anterior of the middle 
superior dental filaments was, in these cases, relatively 
big. The infraorbital nerve split into nasal and labial 
divisions while passing through the exceptionally long 
infraorbital canal. The nasal division was very much bigger 
than the labial. In contrast to the condition seen in the 
sheep (two dissections), the small labial division in each 
of the four available specimens of the cow emerged through 
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an accessory infraorbital foramen lying inferolateral to the 
main opening. The nasal division split into a small superior 
and a bigger inferior nasal branch. The former ramified on 
the dorsum of the snout, some of its twigs reaching the 
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extreme anterior end. The inferior nasal branch divided 
into superficial and deep bundles. The superficial bundle 
gave twigs to the anterior region of the upper lip. The 
deep bundle was distributed to the nasal vestibule. After 
emerging on the face, the labial division split into two 
small branches which supplied an area of skin on the posterior 
part of the upper lip near the corner of the mouth. They 
received one or two fine filaments from the facial nerve. In 
the dissections of the cow and sheep, the terminal twigs of 
the superior nasal branch supplied the upper and medial parts 
of the rhinarium. The inferior nasal branch of these forms 
was distributed superficially to the downwardly projecting 
process of the rhinarium together with the adjacent part of 
the upper lip, and deeply to the vestibule of the nose and 
the lateral part of the rhinarium. The superficial bundle 
from the inferior branch was exceptionally big, sending 
numerous branches to areas of both the inner and outer 
surfaces of the upper lip, extending from the corners of the 
mouth to the mid-line. Most fibres of the deeper bundle of 
the inferior branch of the nasal nerve were distributed to 
the nasal vestibule. 
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According to McLeod (1958) the maxillary nerve of the 
ox emerged from the cranial cavity through the ventral part 
of the foramen orbitorotundum and entered the pterygopalatine 
fossa where it divided into the infraorbital and sphenopala­
tine nerves. In the pterygopalatine fossa it lay close to 
the bone and partly surrounded the internal maxillary artery 
and its terminal branches. The infraorbital nerve passed 
through the infraorbital canal with the artery and vein of 
like name. As it emerged from the infraorbital foramen the 
nerve divided into three branches. The external nasal was 
the dorsal branch and was directed upward and forward to the 
dorsal part of the nose. The lateral nasal nerve gave 
branches to the skin of the lateral part of the nostrils and 
the nasal vestibule. The dorsal labial branch supplied the 
skin and mucous membrane of the upper lip. All three branches 
were distributed to the skin of the face anterior to the 
infraorbital foramen. Maxillary alveolar or dental branches 
were given off from the infraorbital nerve along its course 
in the infraorbital canal. They supplied the teeth, alveolar 
periosteum and gums. The sphenopalatine nerve soon divided 
into posterior nasal and greater palatine nerves. The 
posterior nasal nerve entered the nasal cavity through the 
sphenopalatine foramen and was distributed to the ventral 
turbinate body. The greater palatine passed through the 
palatine canal with the great palatine artery. It continued 
forward in the palatine groove with the artery and supplied 
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the mucous membrane of the hard palate. The lesser palatine 
nerve was a branch of the greater palatine. It was given 
off before the greater palatine entered the palatine canal 
and was distributed to the structures of the soft palate. 
According to Blin (1960) the orbital branch detached 
from the dorsal aspect of the superior maxillary nerve in 
the ox, perforated the periorbit and coursed upward between 
the lateral rectus and ventral rectus muscles toward the 
lower eyelid and the medial canthus of the eye. On its 
course, the orbital branch divided into two or three branches 
which connected with each other and with branches of the 
lacrimal nerve. The superior maxillary nerve, in the 
pterygopalatine fossa, gave off the posterior dental branches 
to the maxillary tuberosity and superior molar teeth. Then, 
it gave off the middle dental nerves which penetrated the 
infraorbital canal with the main trunk. The middle dental 
nerves supplied the premolar teeth, alveolar periosteum and 
the gum. At the level of the infraorbital foramen, the 
superior maxillary nerve divided into one superior, two or 
three middle and two inferior fascicles. The superior fascicle 
mainly supplied the dorsal nasal region. The middle fascicles 
penetrated the nasal cavity and supplied its mucosa. The 
inferior fascicles innervated the skin of the upper lip and 
the nostrils. 
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The maxillary nerve of the goat, according to Prince 
e_t aJ. (1960), while still in the orbitorotundura foramen gave 
off one or two zygomatic nerves which soon divided into three 
or four branches, each of them traveling forward to pass 
within the periorbital membrane before again emerging from it 
laterally at a point opposite the inferior and lateral rectus 
muscle edges. The sphenopalatine nerve branched from the 
ventral aspect of the maxillary nerve very early in its course, 
and the latter now became the infraorbital nerve. The spheno­
palatine ganglion lay on its dorsal surface, apparently wedged 
between this nerve and the infraorbital nerve. Before it 
passed through the sphenopalatine canal, the major palatine 
nerve branched from it ventrally. The latter nerve passed 
through the palatine canal together with the artery and vein 
of the same name. The minor palatine nerve passed from the 
ventral aspect of the major palatine and traveled around the 
ventral groove of the lacrimal bone to ramify in the palate. 
Prince _et aJL. (1960) described the maxillary nerve of 
the sheep as being considerably larger than the other nerves 
which passed through the orbitorotundum foramen, and it was 
the most ventral of them. While within the foramen two small 
zygomatic nerves branched from its dorsal aspect to enter 
the orbit apically. Before leaving the orbitorotundum foramen 
or a little afterwards, the maxillary nerve divided into the 
infraorbital and sphenopalatine nerves. A third, and the 
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largest, zygomatic nerve left the infraorbital nerve in the 
early part of the latter's infraorbital course. This third 
zygomatic penetrated the periorbita inferiorly and traveled 
across the ventral surface of the inferior rectus muscle. 
The zygomatic nerves dispersed to the lower eyelid and to 
the structures of the medial canthus area. The infraorbital 
nerve passed forward to enter the maxillary foramen and to 
pass through the long infraorbital canal. The sphenopalatine 
nerve, which was the lower branch of the maxillary nerve and 
which lay medial to the arteries of this region, had the 
sphenopalatine ganglion attached to its dorsal surface in the 
early part of its course. It was not wedged between the 
sphenopalatine and infraorbital nerves however, because the 
latter lay lateral to the sphenopalatine nerve. The small 
vidian nerve passed to the sphenopalatine ganglion from the 
narrow pterygoid canal. More anteriorly, the sphenopalatine 
nerve gave off the large major palatine nerve ventrally. 
These two nerves then entered their respective foramina. 
Before this the minor palatine nerve branched ventrally 
from the major palatine and passed around the inferior groove 
of the palatine bone together with the artery and vein to 
enter the hard and soft palates. 
According to Prince e_t (1960) the maxillary nerve of 
the bovine near its exit from the orbitorotundum foramen gave 
off the zygomatic nerve and a little further along another 
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zygomatic nerve arose which Schachtschabel (1908) described 
as the zygomatic accessory nerve. These zygomatic nerves 
were quite small and they traveled anteriorly between the 
lateral and inferior rectus muscles to disperse in the lower 
eyelid, sending an anastomosing branch to the lacrimal nerve. 
The major palatine and sphenopalatine nerves arose from the 
maxillary nerve in a rather confusing manner. They consisted 
of several nerve fiber bundles which turned off from the 
maxillary nerve. Several minor palatine nerves also left the 
maxillary nerve in the same region and the large sphenopalatine 
ganglion, with its many attachments, lay between the maxillary 
and sphenopalatine nerves. The result was a confusing knot of 
nerves which varied in pattern from one animal to another. 
Generally, the sphenopalatine nerve left the maxillary nerve 
as a single branch which soon bifurcated. It was near this 
division that the sphenopalatine ganglion was found. The 
two sphenopalatine nerves were wide and thin and both travled, 
one above the other, across the pterygoid muscle to the oval 
sphenopalatine foramen. The large sphenopalatine ganglion 
was joined by the vidian nerve. The major palatine nerve 
passed through the caudopalatine foramen, while the minor 
palatines all passed below this foramen to turn around the 
groove at the point of union between the horizontal and 
vertical parts of the palatine bone. 
According to Garrett (1964) the zygomaticofacial nerve 
branched from the maxillary division of the trigeminal nerve 
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in the apex of the orbit and ran rostrally within the 
periorbita to supply the skin around the lateral canthus 
of the eye. The zygomaticofacial nerve usually branched 
several times before making its exit from the orbit. Several 
small branches supplied the conjunctiva near the course of 
the zygomaticofacial nerve. An accessory zygomaticofacial 
nerve was observed in several specimens and was described in 
the literature. It branched from the maxillary nerve about 
a centimeter rostral to the origin of the zygomaticofacial 
nerve. It entered the periorbita shortly after arising 
from the maxillary division of the trigeminal nerve, and 
ran toward the ventral rim of the orbit medial to the 
lateral canthus. 
The maxillary nerve of the sheep in its course across 
the pterygopalatine fossa, according to May (1964), gave 
off the following branches: 1. N. zygomaticus; The 
zygomatic nerve arose in the foramen orbito-rotundum and 
passed medial to the external ophthalmic artery. The nerve 
pierced the periorbita near the middle of the ventral surface. 
The nerve continued along the internal surface of the 
periorbita, passing between the periorbita and the lateral 
rectus muscle to divide into branches before reaching the 
orbital rim. The branches terminated in the upper and lower 
eyelids near the lateral canthus. 2. Two or three branches 
which entered the lacrimal bulla and distributed to its 
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mucosa, the maxillary sinus and to the caudal maxillary cheek 
teeth. 3. N. sphenopalatinus: The sphenopalatine nerve arose 
in common with the palatine nerve from the medial side of the 
maxillary nerve in the foramen orbito-rotundum. It broke up 
over the pterygoid muscle to form a plexus. It was continued 
at the rostral end of the plexus as the posterior nasal nerve. 
In the sphenopalatine plexus there was a small, circular, 
flattened ganglion - the sphenopalatine ganglion - which was 
about 3 mm in diameter. Joining the plexus were fibers of the 
palatine nerve and the nerve of the pterygoid canal (vidian 
nerve) - n. canalis pterygoidei. 4. N. palatinus; The 
palatine nerve crossed the pterygopalatine fossa, lateral 
to the pterygoid muscles and ventral to the maxillary nerve, 
to pass medial to the lacrimal bulla and then divided into 
greater and lesser palatine nerves. (a) N. palatinus major 
(s. oralis): The greater (or anterior) palatine nerve 
entered the posterior palatine foramen with the greater 
palatine artery. It was distributed to the hard palate and 
dental pad. (b) N. palatinus minor (s. aboralis): The 
lesser palatine (or posterior) nerve arose from the dorsal 
part of the palatine nerve and divided on entering the soft 
palate. The larger part of the nerve passed caudally on 
the soft palate, whilst the remainder passed orally to the 
region of junction of the hard and soft palates. 
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Vidié (1965) wrote that the course and comportment of the 
deep petrosal nerve of man were different from the mammals. 
In the latter, which included the sheep, the sympathetic 
route was constituted by several nerves which originated 
from the superior cervical ganglion. They reached the cranial 
cavity through the anterior lacerum foramen where they were 
arranged into two groups of trunks. One of them joined the 
greater superficial petrosal nerve to form the vidian nerve. 
The other, more voluminous, coursed forward and came to lay 
on the internal surface of the Gasserian ganglion. It sent 
collateral branches to the ophthalmic and inferior maxillary, 
and joined the internal surface of the superior maxillary 
nerve. In the majority of cases, the sympathetic trunk was 
located at the surface of the nerve. Rarely, it became 
situated within the nerve. In most of the cases, the 
sympathetic trunk left the maxillary nerve and joined the 
sphenopalatine gangion. 
Mandibular nerve 
Moussu (1888) reported to the Biological Society of 
France his findings on the branches of the buccal nerve to 
the parotid gland of the ox. Such branches constituted a 
neural filament of about 2 ram in diameter. It detached 
from the buccal nerve under the masseter muscle and emerged 
at the anterior border of this muscle, almost transversely 
to the direction of Stenon's duct. It intimately attached 
to the duct and had a retrograde course on its superior 
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border. It then reached the medial surface of the parotid 
gland penetrating its substance. During its long course, 
such a parotid nerve did not furnish any divisions to 
neighboring areas. 
Moussu (1889) wrote that the parotid nerve of the sheep 
was furnished by the buccal nerve as in the bovine. It 
detached from the buccal nerve under the masseter muscle. 
Then, after bending around the rostral border of the masseter 
muscle, it reached the excretory duct of the parotid gland 
and by coursing backwards penetrated the gland. The parotid 
nerve was always constituted by two filaments which were 
associated to the dorsal and ventral aspects of Stenon's 
duct, respectively. 
The superficial temporal nerve of the ox united to the 
facial at a distance halfway between tye zygomatic crest and 
the angle of the mandible (Chauveau and Arloing, 1905). 
According to Schachtschabel (1908) the Nn. temporales 
profundi arose partly from the N. buccinatorius and partly 
from the N. massetericus. The N. pterygoideus supplied the 
M. pterygoideus medialis and the aboral portion of the M. 
pterygoideus lateralis. The Ganglion oticum was well 
developed. The N. buccinatorius gave off a branch which 
ran as the N. parotideus along the Ductus parotideus to the 
parotid gland and entered in it. It also supplied motor 
fibers from the M. buccalis, zygomaticus, malaris and 
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pterygoideus lateralis (oral portion). The N. temporalis 
superficialis passed with a branch to the M. masseter and 
united, contrary to the horse, with the N. buccalis dorsalis. 
The trunk of the N. alveolaris mandibulae and N. lingualis 
passed between the N, pterygoideus medialis and aboral portion 
of the M. pterygoideus lateralis. Schachtschabel could not 
demonstrate in the N. mylohoideus cutaneous twigs for the 
chin. The Rami sublinguales of the N. ligualis ran over the 
lateral surface of the Glandula sublingualis. Schachtschabel 
could not demonstrate the Ganglion submaxillare. 
According to Catania (1924) the mandibular ganglia of 
the goat numbered 1 to 4 and were elongated, elipsoid, 
irregularly round or triangular structures. Their dimensions 
were, sometimes, very small, and sometimes, relatively large, 
reaching a maximum of 11 mm by 1 mm in thickness. They 
were scattered in a triangular area limited by the medial 
pterygoid muscle, lingual nerve and mandibular duct. The 
afferent branches were given off by the ventral branch of 
the lingual nerve, before and after its division into 
superficial and deep branches. Their number varied consider­
ably from 5 to 12 branches. The afferent branches terminated 
in the ganglia or united in a single trunk. In one specimen 
two filaments were observed detaching from a large afferent 
and coursed directly to the gland forming a single trunk with 
the efferent branches. The efferent branches numbered 3 to 8 
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and left the ganglia in a course toward the mandibular and 
sublingual glands, to the oral mucosa and Warthon's duct. 
The branches to the mandibular gland were represented in 
some cases, by a single large trunk which reached the gland 
following, usually, the dorsal margin of Warthon's duct. 
It penetrated the hylus of the gland. Usually, there was 
one large branch which reached the sublingual gland after 
crossing the lingual nerve and following Warthon's duct. 
There were 1 to 3 rami which left one or more ganglia and 
went to the buccal mucosa. These branches crossed the deep 
and superficial branches of the facial nerve. The branches 
to Warthon's duct were represented by very fine twigs which 
originated either from the ganglia, or as collateral branches 
from the efferent branches. 
Paladino (1872), as quoted by Catania (1924), described 
the submaxillary plexus in man and in the horse, goat, ox 
and cat. However, as far as the domestic animals, Paladino 
presented only the results relative to the horse. 
Catania (1927) described the ganglia of the submaxillo-
lingual plexus as being formed of large cell elements. The 
latter were round, situated very close to each other, multi­
polar, and their morphology corresponded to type II of Cajal. 
The afferent rami were constituted mainly of myelinated fibers. 
They possessed very few unmyelinated fibers. In the efferent 
branches to the sublingual and submaxillary gland were found 
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both myelinated and unmyelinated fibers. The latter were 
more conspicuous than the former. 
The mandibular nerve in the ox, according to Sisson 
and Grossman (1953), emerged through the foramen ovale. 
The superficial temporal nerve gave off a large branch which 
joined the superior buccal division of the facial nerve on 
the masseter, halfway between the zygomatic arch and the 
angle of the jaw. The optic ganglion was larger than in 
the horse. 
According to Schreiber (1955) the sensory area of the 
mandibular nerve extended, beginning at the infratemporal 
region and dorsal part of the masseteric and buccal regions, 
to the mental region and lower lip. Nasodorsally it extended 
to the area of the maxillary nerve, and caudoventrally to the 
area of the second cervical nerve. ^ Four branches of the 
mandibular nerve were related to this area. The superficial 
temporal nerve, which coursed under the oral border of the 
parotid gland, was distributed at the masseteric and buccal 
region to the mentum and mental foramen by means of numerous 
branches. The mandibular alveloar nerve entered the mandibular 
canal through the mandibular foramen. Here it supplied the 
alveoli, gum and cheek teeth and its major portion passed 
through the mental foramen in order to supply three branches 
to the lower lip and chin. A branch entered the incisive 
canal of the mandible in order to supply the lower incisor 
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teeth. The buccinator nerve was the main sensory supply to 
the mucous membrane of the cheek and to the gum in the region 
of the lateral surface of the upper and lower alveolar 
processes. Accordingly, it was deeply situated. It coursed 
between the lateral pterygoid and temporal muscles. At the 
rostral border of the ramus of the mandible it was covered 
by the masseter muscle. 
The mylohyoid nerve of the goat was described by Sauer 
(1956-1957) as arising, as in all other animals mentioned 
in his article, dorsal to the For. mandibulae from the N. 
alveolaris mandibulae. Ventral to the For. mandibulae, the 
N. mylohyoideus was situated in the characteristic bony 
groove (Sulcus ni. mylohyoidei). The N. raylohoid left the 
bony groove and then passed between the M. mylohyoideus and 
the mandible. Here the nerve divided immediately into 
several branches. Three branches extended between the 
M. digastricus and the mandible, therefore lying on the 
lateral side of the M. digastricus. The most caudal branch 
of the three extended over the ventral border of the M. 
digastricus. It corresponded, thereby, in its course to the 
lateral branch of Schuhmacher (1904) who, as quoted by Sauer, 
reported it "not found" in his table. Both of the other 
branches entered the M. digastricus after a short course. 
The continuation of the main trunk supplied, during its 
orally directed course, the aboral and oral portions of the 
Pars aboralis with small branches. At the level of the 
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third or fourth cheek tooth the N. mylohyoideus passed between 
the Pars aboralis and Pars oralis and detached a branch for 
the Pars oralis. At the oral border of the Pars aboralis, 
the nerve passed through an intermuscular space of the Pars 
oralis and coursed along its ventral side. It ran to the 
skin in the region of the angle of the chin. 
In the sheep, the N. mylohyoideus originated as a branch 
of the N. alveolaris mandibulae. After the origin at the level 
of the For. mandibulae, it ran, lying close to the bone, in 
an oroventral direction. The nerve left the bony groove, 
passed between the M. mylohyoideus and the mandible and began 
to divide. Two branches extended to the M. digastricus. A 
fine twig passed dorsal to the aboral part of the Pars aboralis. 
The continuation of the trunk extended further in an oral 
direction, and at the level of the fourth cheek tooth coursed 
between the Pars aboralis and Pars oralis. Here the N. mylo­
hyoideus gave off another twig to the aboral portion of the 
Pars oralis and continued forward, lying on the dorsal side 
of the Pars oralis. Within the oral third of the Pars oralis 
the N. mylohyoideus passed through an intermuscular space 
in the ventral side and extended to the skin of the angle 
of the skin. 
The N. mylohyoideus of the bovine originated from the 
N. alveolaris mandibulae before the latter entered the For. 
mandibulae. Soon after its origin, the nerve was situated 
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in a distinctly visible, oroventrally directed and ventrally 
curved bony groove (Sulcus ni. mylohyoidei). At the end of 
the Sulcus ni. mylohyoidei, the N. mylohyoideus passed between 
the M. mylohyoideus and the mandible. Shortly after that 
a twig for the aboral portion of the Pars aboralis arose from 
the nerve trunk. The continuation of the trunk sent, shortly 
behind the first branch, a long branch which ran in the oro-
ventral direction and entered at the dorsal border of the M. 
digastricus. The main trunk extended between the bone and the 
M. mylohyoideus, and on the dorsal border of the M. digastricus, 
in an oral direction. At the middle of the Pars aboralis it 
gave off a strong twig for same. It then coursed between the 
Pars aboralis and Pars oralis. Lying on the dorsal side of the 
Pars oralis, the N. mylohyoideus extended orally, after supply­
ing same. A strong branch to the skin of the angle of the 
chin, as it appeared to be remarkable in other species, could 
not be demonstrated in the ox. 
According to McLeod (1958) the buccinator nerve of the ox 
arose from the anterior border of the mandibular nerve close 
to its exit from the oval foramen. Ventral to the orbit the 
nerve turned downward along the anterior border of the 
buccinator vein, then it turned forward in the cheek under 
the buccinator muscle and was distributed to the mucosa of 
the cheek. The parotid branch was given off just before 
the buccinator nerve entered the cheeck. The deep temporal 
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nerve had a short common trunk of origin with the masseteric 
from the anterior border of the mandibular nerve close to the 
oval foramen. It passed upward into the temporal fossa and 
supplied the temporal muscle. The masseteric nerve passed 
laterally along the anterior surface of the temporomandibular 
articulation and through the mandibular notch to enter the 
masseter muscle which it supplied. The superficial temporal 
nerve left the posterior border of the mandibular nerve a 
little below the oval foramen. It passed backward to the 
posterior border of the mandible a little below the neck and 
turned outward and then forward under the parotid lymph gland 
to join the dorsal buccal nerve. Its fibers crossed the 
buccal nerve obliquely and were distributed to the skin on 
the anterior part of the masseter muscle. The pterygoid nerves, 
one or two in number, arose in the angle between the buccinator 
and mandibular nerves. They were small, short nerves which 
supplied the pterygoid muscles. The lingual nerve was the 
anterior of the terminal branches of the mandibular nerve. 
It passed medial to the mylohyoid muscle and along the ventral 
border of the styloglossus muscle to approximately the middle 
of the length of the tongue, where it divided into superficial 
and deep branches. The superficial branch was the dorsal of 
the two branches. It passed forward on the sublingual sali­
vary gland and into the lower part of the frenum linguae and 
the floor of the mouth. It supplied the sublingual salivary 
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gland and into the lower part of the frenura linguae and the 
floor of the mouth. It supplied the sublingual salivary gland 
and the mucosa of the body of the mandible. The deep branch 
was the ventral and larger of the two branches. Its general 
distribution was to the mucous membrane and the fungiform 
papillae. The chorda tympani of the facial nerve joined the 
lingual nerve as it branched from the mandibular nerve. The 
mandibular alveolar nerve passed downward and forward between 
the mandible and the medial pyterygoid muscle to the mandibular 
foramen. The nerve continued through the mandibular canal 
to the mental foramen where it divided into mental and incisor 
nerves. The mylohyoid nerve branched from the posterior border 
of the mandibular alveolar nerve, before it reached the 
mandibular foramen. At the posterior border of the mylohyoid 
muscle the nerve divided into branches supplying the anterior 
belly of the digastric and the mylohyoid muscles. Dental 
branches to the cheek teeth arose from the mandibular alveolar 
nerve as it crossed the roots of the teeth. The incisor 
branch, given off at the mental foramen, passed into the body 
of the mandible to supply the incisor teeth. The mental nerve 
divided into several branches which were distributed to the 
skin of the chin and lower lip, 
Blin (1960) stated that the inferior maxillary nerve gave 
off the masseteric, deep, temporal, buccal, pterygoid and 
lingual nerves and penetrated.the inferior dental canal. 
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After originating from the inferior maxillary nerve, the 
buccal nerve coursed fov/ard and downward in relation to the 
pterygoid muscle. It passed between the coronoid process and 
the maxillary tuberosity, and then between the buccinator and 
raasseter muscles. Coursing in the masseteric region, it gave 
off the superior, middle and inferior branches. The superior 
branch furnished twigs to the superior molar glands, then it 
divided into two or three twigs. One of these twigs penetrated 
the zygomatic and lacrimal muscles, the others coursed along 
the parotid duct, and ramified in the skin of the cheek after 
sending off twigs to the subzygomatic plexus. The middle 
branch was distributed mainly to the inferior molar gland. 
The inferior branch joined the parotid duct and penetrated 
the parotid gland. 
The superficial temporal nerve wound around the posterior 
border of the mandible and divided into inferior and superior 
branches. The inferior branch was the larger and joined the 
facial nerve over the masseter muscle. The superior branch, 
covered by the parotid gland, divided into various branches 
which exchanged twigs with the anterior auricular nerve. It 
supplied fine twigs to the meatus of the external auditory 
canal, the temporomandibular articulation, the parotid gland 
and skin of the temporal region. 
Inside the inferior dental canal the inferior maxillary 
nerve gave off fine twigs which constituted the mandibular 
dental plexus. Before leaving the canal as mental nerves, 
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it furnished the incisive alveolar nerve to the four incisor 
teeth and gums. The mental nerves were distributed to the 
skin and mucosa of the inferior lip and mental region. 
May (1964) gave the following account of the mandibular 
nerve and its branches in the sheep: 1. N. temporalis poster­
ior: The posterior temporal nerve passed dorsally across the 
rostral side of the mandibular joint to the temporal fossa 
and entered the temporal muscle. 2. N. buccinatorius: The 
buccinator nerve passed rostrally across the medial aspect 
of the joint between the origins of the medial and lateral 
pterygoid muscles and dorsal to the internal maxillary artery. 
The nerve turned ventrolaterally at the rostral border of the 
lateral pterygoid muscle, and as it turned around the maxillary 
tuberosity, it appeared on the lateral part of the cheek. It 
supplied branches to the buccal glands and the oral mucosa. 
3. N. pterygoideus: The origin of the pterygoid nerve varied 
and was associated with the origin of the buccinator or the 
inferior alveolar nerve. The nerve passed rostrally and 
laterally to divide into raumerous branches to the pterygoid 
muscles. 4. N. massetericus; It passed across the rostral 
and then lateral aspects of the mandibular articulation and 
terminated in the masseter muscle. 5. N. temporalis super-
ficialis: The superficial temporal nerve arose from the 
dorsal surface of the mandibular nerve about midway along its 
lateral course and bent around the caudal aspect of the joint 
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to become superficial. The nerve divided deep to the parotid 
salivary gland into dorsal and ventral branches. The dorsal 
branch passed towards the lower eyelid and innervated the 
skin of this area. Another branch passed to the skin in 
the vicinity of the cheek, rostral to the facial tuber. The 
ventral branch joined the dorsal buccal branch. From this 
branch a long cutaneous branch extended foward to the upper 
lip area, passing medial to the zygomatic muscle. 6. N. 
alveolaris inferior: The inferior alveolar nerve, in its 
passage through the mandibular canal, gave off the mandibular 
alveolar branches to the cheek teeth and emerged at the 
mental foramen as the mental nerve. A branch, the incisor 
branch, continued foward in the mandible to supply the incisor 
teeth. 7. N. lingualis: The lingual nerve, after it separa­
ted from the inferior alveolar nerve, was joined by the chorda 
tympani nerve, a branch of the facial nerve. The combined 
nerve passed rostrally on the medial surface of the mandible 
between the styloglossal and the mylohyoid muscle and divided 
into superficial and deep branches. As the nerve crossed the 
mandibular duct, one or more fibres arose from the ventral 
side of the parent nerve and passed across the lateral face 
of the styloglossal muscle, turning caudoventrally, to become 
associated with the mandibular duct at the ventral border of 
the muscle. The fibres formed a small nerve which passed 
caudally along the duct to the gland. The superficial branch 
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passed rostrally over the lateral surface of the sublingual 
gland towards the region of the mandibular symphysis. It 
gave small branches along its course which passed to the 
mucosa of the floor of the mouth, while the main branch 
terminated in the mucous membrane in the rostral part of 
the floor of the mouth. Small branches entered the sublingual 
salivary gland. The deep branch divided into three or four 
branches as it bent around the ventral edge of the sublingual 
salivary gland and the mandibular duct. 
May (1964), describing the mylohyoid nerve of the sheep, 
stated that it arose from the mandibular nerve immediately 
before the latter entered the mandibular foramen. It passed 
ventrally between the mandible and the medial pterygoid muscle 
and thence between the digastric and mylohyoid muscles. At 
the level of the third cheek tooth, the nerve disappeared 
between the superficial and deep parts of the mylohyoid 
muscle where it terminated. 
May (1964) stated that the optic ganglion of the sheep 
lay on the sphenoid bone, in the angle between the buccinator 
and mandibular nerves and lateral to the middle meningeal 
artery. It was irregular in outline and flattened, and had 
a diameter of 0.5 cm. Branches joined the ganglion from the 
buccinator, pterygoid, mandibular, and small superficial 
petrosal nerves. Fibres passed to the salivary glands along 
the buccinator, lingual and superficial temporal nerves, and 
to the tensor and levator veli palatini muscles. 
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According to Koch (1965), in the ox the lingual ganglion 
lay in the sublingual branch of the lingual nerve at about 
the level of the major sublingual gland. Here the parasympa­
thetic fibers, which the chorda tympani carried along with it, 
passed to the ganglion. 
r^bducent Nerve 
Hopkins (1916) was convinced, after many dissections of 
the cranial nerves of the horse, ox, sheep and other animals, 
that the descrptions of two of these nerves, viz., the N. 
oculomotorius and the N. abducens as given in many of the 
standard veterinary and comparative anatomical texts, were 
incorrect. The error referred to consisted in attributing 
two sources of nerve supply to the M. retractor oculi, namely, 
the N. oculomotorius and the N. abducens, whereas the muscle 
was innervated exclusively by branches from the latter. 
According to Winckler (1931-1932 and 1936-1937) the 
abducent nerve of the goat while passing inside the cavernous 
sinus, along the external wall of the internal carotid artery, 
established numerous anastomoses with the sympathetic plexus. 
The abducent nerve supplied the lateral rectus and retractor 
bulbi muscles in the goat (Winckler, 1931-1932 and 1936-1937 
and Prince _et , 1960), sheep (Prince e_t aJ., 1960 and 
May, 1964) and bovine (McLeod, 1958). 
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Kovacs and Feher (1958), reporting on macroscopic anatomic 
investigations made on horses, cattle, pigs and dogs, showed 
that, in contrast with former statements, apart from the M. 
rectus lateralis the M. retractor bulbi of the eye was inner­
vated, in the investigated animals, by the N. abducens. The 
N. oculomotorius did not give branches to this muscle. This 
fact supported the opinion which regarded the M. retractor 
bulbi as being derived from the M. rectus lateralis. 
Garrett (1964) stated that the abducens nerve branched 
into two terminal branches. The lateral branch entered the 
medial surface of the lateral rectus muscle at the junction 
of its proximal and middle thirds. The medial branch was 
slightly smaller and entered the retractor bulbi muscle on 
its lateral surface. 
Facial Nerve 
According to Chauveau and Arloing (1905), the facial nerve 
divided, under the parotid, into two branches. The superior 
branch was the larger and connected on the surface of the 
masseter muscle with the superficial temporal nerve. It 
furnished the anterior auricular nerve. The inferior branch 
coursed obliquely forwards and downwards under the parotid 
gland and sent off an anastomotic branch to the superior 
branch. It reached Stenon's duct and the facial vessels and 
followed them until the anterior border of the masseter muscle. 
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Then, the inferior branch continued forward along the inferior 
border of the buccinator, under the inferior molar gland. It 
finally terminated in the inferior lip where it mixed with 
the branches of the mental nerves. 
In his dissertation on the trigeminal and facial nerves of 
the bovine, Schachtschabel (1908) wrote that the N. auricularis 
internus divided into 3 to 4 branches, before piercing through 
the conchal cartilage. The X. auriculopalpebralis divided in 
distinct palpebral and auricular branches. The Plexus paroti-
deus was well developed. The nerve comparable to the N. 
digastricus of the horse was the N. digastricus et stylohyoi-
deus. A N. cutaneus colli did not occur in the ox. The N. 
buccalis ventralis coursed along the caudoventral border of 
the masseter. The N. buccalis dorsalis and ventralis were 
connected by a Ramus communicans which ascended at the oral 
border of the masseter. In some cases it was replaced by a 
transverse communication over the masseter. Ramus intermedins, 
from the N. buccalis dorsalis to the N. buccalis ventralis. 
Zimmerl (1930) wrote that the facial nerve in ruminants, 
on reaching the deep surface of the parotid gland, divided 
into the superior and inferior buccal nerves. The former was 
more developed than the latter and represented the actual 
continuation of the parent trunk. It formed, after having 
anastomosed with a branch of the superficial temporal, the 
subzygomatic plexus. The inferior buccal nerve coursed 
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downwards in the parotid gland, gave off a communcating branch 
to the superior buccal branch, reached Stenon's duct, and at 
the level of the maxillary incisura, divided into two branches: 
one coursed upwards following Stenon's duct, connected with 
the superior buccal branch and reached the suborbital rami of 
the superior maxillary; the other branch became a satellite 
of the inferior labial artery and, together, they were dis­
tributed in the inferior lip. 
Peterson (1951) stated that the facial nerve of the ox 
emerged through the stylomastoid foramen. It had numerous 
branches, but the only important one in the orbital region 
was the auriculopalpebral branch. This branch left its 
parent trunk soon after its emergence through the foramen 
and passed anterodorsally in the superficial fascia over the 
zygomatic arch. Twigs were then distributed to the muscles 
of the eyelids and anterior auricular muscles. It was the 
author's opinion that the auriculopapebral nerve also carried 
some sensory fibers from the eyelid, 
Sisson and Grossman (1953) pointed out that the facial 
nerve of the bovine divided into its two terminal branches 
before reaching the border of the jaw. The superior buccal 
nerve was the larger of the two; it crossed the masseter 
much lower than in the horse. The relatively small inferior 
buccal nerve ran beneath the parotid, or in the gland 
substance, parallel with the border of the lower jaw, crossed 
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under the insertion of the sterno-cephalicus, and ran 
forward along the depressor labii inferioris. At the point 
where it crossed the facial vein and parotid duct it gave 
off an anastomotic branch to the superior nerve. The 
auriculo-palpebral neve was large. 
George (1955) affirmed that the auricular palpebral 
of the sheep originated from the facial nerve just below the 
base of the ear. On reaching the zygomatic arch, it formed a 
loop through which the anterior auricular vein passed and 
then divided into the temporal and anterior auricular nerves. 
The anterior auricular nerve ran upwards, between the horn and 
upper eyelid, covered by the frontalis muscle where it supplied 
several branches to the lateral and anterior parts of the base 
of the horn. The anterior auricular nerve continued its course 
downwards on the frontal bone and, above the upper eyelid, 
anastomosed with the frontal and lacrimal nerves. Moreover, 
in its course above the zygomatic arch a branch anastomosed 
with one of the branches of the cornual nerve. 
Klause (1958) described the facial nerve of the sheep as 
leaving the cranium through the stylomastoid foramen. The 
foramen was covered by the parotid gland. Passing through 
the structure of the parotid gland, it gave off the Ramus 
retroauricularis I and II, a Ramus temporalis. Ramus orbitalis, 
Ramus buccalis lab. sup. and the Ramus buccalis lab. inf. 
The last three branches coursed rostrally. The Ramus 
83 
temporalis and Ramus orbitalis coursed together for a 
short distance. 
The common trunic for the Ramus retroauricularis I and 
II left the facial nerve as its first branch. Both branches 
innervated the retroauricular musculature. The Ramus 
retroauricularis I continued coursing around the conchal 
cartilage, passed under the scutiform cartilage, passed under 
the scutiform cartilage and disappeared in the Eminentia 
conchae where it could not be followed further. However, 
one might suppose that it could innervate the M. helicis 
retroauricularis. 
The Ramus temporalis innervated the preauricular muscu­
lature, the M. auricularis ant. sup. et inf. and the M, 
interscutularis. Underneath the dorsal extremity of the 
parotid gland, the Ramus temporalis separated from the Ramus 
orbitalis and ramified under the M. auricularis ant. inf. 
It sent various branches to the M. auricularis ant. sup. and 
the M. intersucutularis. A slender twig ramified in the M. 
depressor helicis, another distributed in the M. subscutulo-
auricularis. 
The Ramus orbitalis coursed upwards, sent off two twigs 
to the M. frontalis, and divided at the lateral canthus of 
the eye into supra- and infraorbital branches. The infra­
orbital branch innervated only the infraorbital portion of 
the M. orbicularis oculi, whereas the supraorbital branch was 
84 
distributed to various muscles. It first sent off a twig to 
the M. frontalis and then to the M. orbicularis oculi and M, 
superciliaris. The main portion of these branches ran under 
the M. orbicularis•oculi. A branch coursed over the medial 
canthus of the eye and then rostrally and outwardly and 
terminated in the two portions of the M. nasolabialis. Klause 
did not confirm, in the sheep, the findings of Akajewsky 
(1931) who described the innervation of the superficial portion 
of the M. naso-labialis as being accomplished by a branch of 
the Plexus buccalis, and the deep portion by an infraorbital 
branch of the Ramus orbitalis. Frick (1952), as quoted by 
Klause (1958), described the innervation of the nasolabial 
muscle in the Orycteropus aethiopicus by a supraorbital 
branch of the Ramus orbitalis. It was not possible for Klause 
to decide whether his description of the innervation of the 
M. naso-labialis was the normal findings, or whether Akajewky's 
account represented the typical pattern. The Plexus buccalis 
was formed by the Ramus buccalis lab, sup. and Ramus buccalis 
lab. inf. Tv/o small twigs were given off to the caudal portion 
of the M. zygomaticus and the Pars palpebralis. The Plexus 
buccalis then ramified into the Ramus buccalis lab. sup. et 
inf. The former was considerably stronger than the latter. 
After giving off some twigs to the superficial and deep 
portions of the M. buccinator, it coursed towards the M. 
maxillo-labialis. Rostral to the latter, it gave off several 
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twigs to the rostral portion of the M. zygomatico-labialis, 
then penetrated between the Pars orbicularis oris and the 
M. maxillo-labialis, and finally divided into several twigs. 
The Ramus buccalis lab. sup. perforated the M. maxillolabialis 
and innervated it. A portion of its twigs reached the M. 
dilator nasi. The Ramus buccalis lab. inf. innervated the 
superficial portion of the M. buccinator and external portion 
of the Pars orbicularis oris. 
In the bovine, according to McLeod (1958), the facial 
nerve arose from the lateral surface of the medulla oblongata 
just behind the pons. It entered the internal acoustic meatus 
with the acoustic nerve and left the cranial cavity through 
the facial canal. It turned forward into the substance of the 
parotid salivary gland and divided into dorsal and ventral 
buccal nerves. The chorda tympani arose in the facial canal, 
crossed the tympanic cavity and emerged through the petrotym­
panic fissure. It passed downward and forward medial to the 
internal maxillary artery and joined the lingual branch of 
the mandibular nerve. The fibers were efferent from the 
taste buds on the anterior two-thirds of the tongue. The 
posterior auricular nerve arose from the upper border of the 
facial nerve close to the stylomastoid foramen. It passed 
upward and backward under the parotid salivary gland and 
supplied the posterior auricular muscles. The internal or 
deep auricular nerve arose with, or close to, the posterior 
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auricular. It passed through a foramen in the conchal 
cartilage and supplied the skin of the internal surface of 
the external ear. The digastric nerve arose from the facial 
near the stylomastoid foramen. It passed downward and supplied 
the posterior belly of the digastric, the occipitohyoid and 
the stylohyoid muscles. The ventral buccal nerve was the 
ventral division of the facial. It passed downward in the 
substance of the parotid salivary gland, crossing the super­
ficial surface of the external jugular vein, to the ventral 
extremity of the gland near the parotid duct. It then turned 
forward on the lower part of the masseter muscle above the 
external maxillary vein, medial to the insertions of the 
sternomandibular muscle, gave branches to the depressor of 
the lower lip and terminated in the ventral part of the M. 
orbicular oris. A branch passed upward between the insertions 
of the sternomandibular muscle to the ventral part of the 
buccinator muscle. Small parotid branches supplied the parotid 
salivary gland. The dorsal buccal nerve was the dorsal and 
larger branch of the facial. It passed anteriorly in the sub­
stance of the parotid salivary gland, between the masseter 
muscle and the parotid lymph gland and continued forward on 
the lateral surface of the face. It supplied the malar and 
zygomatic muscles, the muscles of the nostril and of the 
cheek above the level of the labial commissure. The 
auriculopalpebral nerve arose from the dorsal border of the 
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dorsal buccal nerve a little behind the border of the mandible. 
It passed upward in the parotid salivary gland under the 
zygomaticoauricularis muscle and divided into anterior auricu­
lar and temporal branches. The anterior auricular nerve 
supplied the anterior auricular muscles. The temporal nerve 
turned foward to the lateral canthus of the eyelids. It 
supplied the M. orbicularis oculi and the anterior part of 
the frontal cutaneous muscle. 
According to May (1964) the cervical branch of the facial 
nerve in the sheep descended in the fascia from the region of 
the base of the ear deep to the parotid gland, and lay between 
the external jugular vein on the ventral side and the inter-
transversarius longus muscle on the dorsal side. Ventral to 
the wing of the atlas, it anastomosed with the ventral 
branches of the first and second cervical nerves. The nerve 
continued caudally, first medial to the omohyoid muscle and 
then to the sternocephalic muscle, and terminated in the skin 
in the region ventral to the fifth cervical vertebra. In its 
course, it anastomosed with the ventral branches of the second 
to fifth cervical nerves and gave muscular branches to the 
omohyoid, sternohyoid, and sternothyroid muscles. 
May (1964) asserted that the dorsal buccal nerve of the 
sheep was linked either in front of, or under, the parotid 
gland with a branch of the superficial temporal nerve. The 
nerve continued rostrally in the direction of the angle of 
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the mouth, as far as the rostral border of the masseter muscle 
where it turned more dorsally across the lateral surface of 
the facial vein, medial to the zygomatic and malar muscles. 
It accompanied this vessel and then the superior labial branch 
of this vein. Near the point where it bent dorsally, it was 
joined by a branch from the ventral buccal nerve. In its 
passage across the face, it gave branches to the underlying 
and superficial musculature. The ventral buccal nerve 
appeared from the rostral border of the parotid gland, ventral 
to the dorsal buccal nerve, and passed across the masseter 
muscle towards the lower lip. It crossed the lateral surface 
of the facial vein as the latter turned around the mandible 
and, at this point, gave an anastomotic branch to the dorsal 
buccal nerve which followed the facial vein. May (1964) 
stated that the digastric nerve in the sheep innervated the 
digastric and stylohyoid muscles. 
Garin (1965) reported that in the sheep and bovine a 
partial anastomosis was present between the temporo-facial 
and auriculo-temporal nerves. This anastomosis was very 
loose and took place on the external surface of the masseter 
or a little rostral to it. In the goat this connection was 
not observed. 
In the ox and sheep, the Ramus cutaneus colli was absent 
(Schwarze, 1965) , 
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Vestibulocochlear Nerve 
According to Mcleod (1958) the acoustic nerve of the 
bovine arose from the lateral surface of the medulla oblongata 
behind the origin of the facial nerve, and entered the internal 
acoustic meatus where the cochlear and vestibular branches 
separated. 
May (1964) wrote that the superficial origin of the 
acoustic nerve in the sheep was immediately caudal to the 
facial nerve and immediately ventral to the flocculus of 
the cerebellum. The nerve was composed of two parts - the 
cochlear and vestibular nerves. The cochlear nerve arose 
in the spiral ganglion of the cochlea with its peripheral 
branches ending in the spiral organ of Corti. The vestibular 
nerve arose in the vestibular ganglion with its peripheral 
branches terminating in the semicircular canals, utricle, 
and saccule, whilst its central branches ended in the 
vestibular nuclei. Both nerves were bound together in their 
course from the petrous temporal bone to the medulla 
oblongata. 
Glossopharyngeal Nerve 
Remak (1844), as quoted by Kozma and Gellert (1959), 
was the first to mention the presence of nerve cells and 
microscopic ganglia in the pharyngeal and lingual branches 
of the N. glossopharyngeus on the basis of his examinations 
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of several mammals and humans. In Remak's opinion the 
ganglia which he described in the pharyngeal branches and 
named the Ggl. pharyngeum existed only in the cow. 
Lenhossek (1893), as quoted by Kosraa and Gellert (1959), 
described, in connection with his studies of the fine 
structure and innervation of the papilla circuravallata and 
foliata, a ganglion on the branch of the glossopharyngeal 
nerve in the region of the root of the tongue. 
The glossopharyngeal nerve of the ox communicated with 
the vagus, after leaving the foramen lacerum. Its pharyngeal 
branch was very slender (Chauveau and Arloing, 1905) . 
Siraonetta (1930) wrote that in ruminants (sheep and 
bovine) besides the small ganglia scattered along the pharyn­
geal and lingual branches, the glossopharyngeal nerve pre­
sented a large ganglion located in the structure of the 
lingual branch prior to its subdivision into terminal branches. 
Due to its position, Simo.netta called it "lateropharyngeal". 
It was a sympathetic ganglion and was constituted of cells 
which resembled Cajal's type I. In the bovine there were, 
moreover, large groups of cells scattered in the trunk of 
the glossopharyngeal nerve, at the point where it crossed 
the internal carotid artery and the superior cervical ganglion. 
In sheep only isolated ganglionic cells were found at this 
point. The lateropharyngeal ganglion and other small 
sympathetic ganglionic structures located more distally in 
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the trunk of the glossopharyngeal nerve developed from cells 
which migrated from the petrosal ganglion, according to what 
has been demonstrated by Ganfini (1918-1919) and Stewart 
(1920). 
In ruminants, the glossopharyngeal nerve, just after 
leaving the foramen lacerum, communicated with the vagus. 
Its pharyngeal branch was very small (Zimmerl, 1930 and 
Bruni and Zimmerl, 1951). 
Gellert (1932), as quoted by Kozma and Gellert (1959), 
mentioned the ganglia or cell groups in the lingual branches 
of the N. glossopharygeus, when studying the relationship 
of the sympathetic and cranial nerves. 
According to Dougherty e_t aJ. (1958) the glossopharyn­
geal nerve of the sheep lay on the lateral surface of the 
cranial cervical sympathetic ganglion. One centimeter caudo-
ventral to the bulla tympanica, it gave off the branch to 
the carotid sinus. At the same level an anastomosis was 
detached to the vagus, and the glossopharyngeal nerve divided 
into lingual and pharyngeal branches. The lingual branch 
ran down the stylohyoid bone and passed deep to the hyopharyn-
geus muscle (m. constrictor pharyngis medius). The pharyngeal 
branch, at first caudal to the lingual, turned rostromesad 
deep to it, gave numerous branches to the hyopharyngeus, 
and passed over the dorsal surface of the stylopharyngeus. 
It was not traced farther. 
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The glossopharyngeal nerve of the bovine, according to 
McLeod (1958), arose from the lateral surface of the medulla 
oblongata behind the acoustic nerve. It pierced the arach-
noidea and dura mater and left the cranial cavity through the 
anterior foramen lacerum. It passed downward, jnedial to the 
great cornu of the hyoid bone, to the pharyngeal artery and 
divided into pharyngeal and lingual branches. It received 
fibers from the carotid sinus and gave a branch to the M. 
stylopharyngeus. The pharyngeal branch, with fibers from 
the vagus and sympathetic fibers from the anterior cervical 
ganglion, formed the pharyngeal plexus. The plexus supplied 
the pharyngeal muscles and mucosa. The lingual branch passed 
along the ventral border of the great cornu of the hyoid bone 
and disappeared under the M. hyoglossus. It gave branches to 
the soft palate, isthmus faucium and tonsil. The terminal 
branches were distributed to the mucosa on the posterior part 
of the tongue. 
In the sheep, Kozma and Gellert (1959) found microscopic 
ganglia in two areas of the trunk of the N. glossopharyngeus. 
The first lay about 1 cm below the Ggl. petrosum, the second 
near the origin of the Ramus tonsillaris. Although the latter 
lay more proximal than the one mentioned as the Ggl. latero-
pharyngeal by Simonetta (1930), Kozma and Gellert believed 
that they were the same because these authors did not find 
any other large cell groups in the area mentioned by Simonetta. 
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Moreover, there were some nerve cells at several places of 
the tonsillar branch, partly in small groups and partly 
scattered around (mainly .in.the region close to the origin 
of the pharyngeal branches). 
Habel (1964) described the glossopharyngeal nerve of 
the domestic ruminants as lying lateral to the cranial 
cervical ganglion. It gave branches to the vagus and to 
the carotid sinus at the origin of the occipital artery. The 
lingual branch of the nerve ran down the caudal border of 
the stylohyoid bone and supplied sensation to the posterior 
part of the tongue. The pharngeal branch mentioned the 
dorsal surface of the pharynx. 
According to Habel (1964), the glossopharyngeal and the 
vagus nerves of the domestic ruminant originated by a con­
tinuous series of rootlets from the lateral aspect of the 
medulla. They were joined by the accessory nerve which origin­
ated from the caudal part of the medulla, and from the cer­
vical spinal cord. The spinal roots formed the external 
branch of the nerve, which supplied the sternocephalicus, 
trapezius, and cleidocephalicus muscles. The cranial root 
formed the internal branch, which joined the vagus. All three 
nerves, IX, X, and XI left through the jugular foramen caudal 
to the internal acoustic meatus. 
According to May (1964) the glossopharyngeal nerve of the 
sheep, after emerging from the jugular foramen, gave a small 
branch (n. stylopharyngeus) which arose laterally, medial to 
the great cornu of the hyoid bone, and passed to the muscle 
of the same name. It might arise from the branch to the vagus 
nerve and carotid sinus. More ventrally, a branch passed 
caudally to join the vagus nerve, a second branch ran more 
ventrally to the carotid sinus, whilst a third branch joined 
the pharyngo-oesophageal nerve. These branches might arise 
as a common trunk. As the nerve reached the medial retro­
pharyngeal lymph node, a large pharyngeal branch passed on the 
medial side of the lymph node to divide and enter the muscles 
on the dorsal surface of the pharynx. This branch was associa­
ted with branches of the vagus and sympathetic nerves in 
forming the pharyngeal plexus. The nerve passed ventrally and 
entered the wall of the pharynx, medial to the great and 
thyroid cornua of the hyoid bone. It finally entered the 
tongue. 
Vidic (1964) stated that the superior pharyngeal nerve 
was formed by an anastomosis between the glossopharyngeal and 
vagus nerves. It supplied the superior pharyngeal musculature 
and the levator veli palatini muscle. His research was con­
ducted in man and several other animals, including the ox and 
sheep. 
Frewein (1965) reported that, in the goat, the two root 
ganglia of the glossopharyngeal nerves were always distinctly 
separated from each other. The superior ganglion was always 
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located, as in the dog, just outside the dura mater, at a 
point where most of the three rootlets of the glossopharyngeal 
nerve were united to enter the jugular foramen. In the goat 
this ganglion was always larger than the inferior ganglion, 
a condition which differed in other animals. The ganglion 
was disk-shaped and reached, in adult animals, a diameter of 
2.5 mm and a thickness of 1.3 mm. The inferior ganglion was 
located far outside the jugular foramen and was 12 ram from the 
superior ganglion. The tympanic nerve, therefore, coursed 3 
to 5 mm along the anterior margin of the glossopharyngeal nerve 
before reaching the base of the skull, and only here did it 
separate from the glossopharyngeal nerve. 
According to Koch (1965), the lingual branch, which 
presented a large ganglion in the ox, supplied the upper 
portion of the pharynx and the soft palate, and ran to the 
rostral end of the stylohyoid muscle. Here it gave off a 
branch to the mucous membrane of the soft palate and entered 
the root of the tongue, where it innervated, essentially, the 
circumvallate and foliate papillae. The pharyngeal branch 
supplied the palatine, palatopharyngeal, pterygopharyngeal 
and keratopharnygeal muscles. 
Vagus Nerve 
Toussaint (1869), as quoted by Holzmann and Dogiel (1910), 
reported that the ganglionic plexus was absent in the ox. 
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According- to Cliauveau and Arloing (1905) the jugular 
ganglion of the ox was voluminous. Besides the vagal fibers, 
it also received the internal branch of the spinal accessory 
nerve. The portion of the ganglion that was formed by the 
roots of the spinal accessory was more an intrication of 
nerve-fibers than a real ganglion; it was impossible even 
by the most minute dissection, to separate it from the rest 
of the ganglion. The j.ugular ganglion also received a 
division of the glossopharyngeal, and gave one branch to this 
nerve and the external branch of the spinal accessory. The 
pharyngeal nerve was voluminous, and the branch it sent to the 
esophagus was the largest of its divisions. This branch passed 
backwards to the surface of the constrictors of the pharynx, 
joined the internal laryngeal, gave a large branch to the 
thyropharyngeal muscle, and was insinuated on the sides of the 
esophagus, between the latter and thyroid gland. There it 
divided into two branches, one of which descended on the sides 
of the esophagus where it formed a very rich plexus with the 
branches from the inferior laryngeal, while the other was lost 
immediately in the recourent nerve at the thyroid gland. 
The external laryngeal nerve arose a short distance above 
the superior laryngeal nerve, where it received a large branch 
from the glossopharyngeal and another from the sympathetic, and 
immediately passed alongside the esophageal branch of the 
pharyngeal nerve. With a little attention one might dissect 
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a fasciculus com in;; from tlac external laryngeal and pa.ssinf; 
Lo Lhc crico-Lliyroid muscle, and Llio Lliyroid gland and its 
vessels, after receiving a branch from the superior laryngeal. 
In the sheep and goat the external laryngeal sometimes gave 
a branch to the esophagus, which anastomosed with the inferior 
laryngeal, or descended on the side of the tube (esophagus), 
conjointly with the esophageal branch of the pharyngeal. The 
superior laryngeal was very voluminous. It arose below the 
external laryngeal and communicated with the sympathetic, 
either directly or through the guttural plexus. It also 
connected with the pharyngeal and external laryngeal nerves. 
Underneath the thyroid cartilage, a large division of the 
superior laryngeal nerve anastomosed with the inferior laryn­
geal nerve, and was finally lost in that nerve below the 
larynx. It was easily seen that this branch gave, in the 
cervical region, a great number of filaments to the esophagus 
and trachea. 
Holzmann and Dogiel (1910) stated that the Ganglion 
jugulare, in the domestic ox, was present at the point of 
exit of the vagus root fibers. However, no Ganglion nodosum 
was present. In the horse, and especially in the ox, it was 
found that the Ganglion jugulare was situated only on the 
anterior portion of the vagus root bundle, whereas the 
posterior root bundle joined the trunk just below the ganglion. 
The laryngeal branch was constantly well developed and 
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remained in communication, through the laryngeal plexus, with 
the superior laryngeal nerve. The depressor nerve extending 
from the superior laryngeal nerve joined, again, the vagus 
trunk, it usually was very thin and occasionally appeared to 
be completely absent. 
Montane and Bourdelle (1917) stated that the vagus nerve 
and its jugular ganglion were voluminous. On its cephalic 
portion the former gave off the following branches: (1) a 
strong pharyngeal branch which furnished an esophageal branch 
that connected with the recurrent nerve at its arrival in 
the larynx; (2) a superior laryngeal nerve which penetrated 
underneath the thyroid cartilage of the larynx and connected 
with the recurrent nerve; and (3) an external laryngeal nerve 
which originated above, or at, the origin of its predecessor, 
and anastomosed with the pharyngeal nerve and sometimes with 
the esophagel branch or recurrent nerve. 
Simonetta (1928) described that in sheep two ganglia of 
more than 0.5 mm each were found in the internal branch of 
the superior laryngeal nerve, just after it had crossed the 
superior margin of the thyroid cartilage. Another smaller 
ganglion, which was already described by Remak (1844), was 
found on an ascending branch to the epiglottis. In the bovine 
similar ganglia were found; the two large ones measured about 
1.5 mm, the third ganglion was somewhat smaller. Using 
selective staining procedures (method of Cajal), Simonetta 
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established that the ganglionic cells belonged to the autonomic 
system. 
Zimmerl (1930) and Bruni and Zimmerl (1951) stated that 
in ruminants, the vagus originated by 12 or 13 roots which 
occupied, in the side of the medulla oblongata, an area larger 
than that of the horse. The jugular ganglion was well develop­
ed . The pharyngeal branch was very thick and it gave off a 
branch which went to the esophagus. The external laryngeal, 
in the bovine, originated either directly from the vagus or 
from the anterior laryngeal, and was reinforced after its 
origin by a branch from the pharyngeal and one from the 
sympathetic. In the small ruminants it sometimes sent a branch 
to the esophagus. The anterior laryngeal, was very well 
developed, received one or more branches from the sympathetic 
and gave off filaments to the trachea and esophagus in the 
cervical region. The anastomosis of Galen was very strong. 
According to Ellenberger and Baum (1943) the vagus nerve 
of the ox possessed, in addition to the Ganglion jugulare, a 
Ganglion nodosum whose sensory cells were scattered along the 
entire length of the nerve between the Ganglion jugulare and 
the exit of the N. laryngicus cranialis. Therefore, a nerve 
ganglion did not seem to appear grossly. In the goat, the 
Ganglion nodosum was distinct. 
According to Grau (1943) the Ganglion nodosum was always 
distinct in the cat and pig, whereas in the sheep it seldom 
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presented as a thickening in the nerve. At the level of the 
division of the A. carotis communis into the Carotis interna 
and Carotis externa, a thin nerve branched off from the N. 
vagus, the N. laryngicus cranialis. It crossed, at a right 
angle, the N. sympathicus on its lateral side, and the A. 
carotis communis closely behind its branches on its medial 
side. Before entering the larynx through the Fissura 
thyreoidea cranialis, it gave off a twig to the M, cricothy-
reoideus. The Ganglion nodosum lay at the point where the 
N. laryngicus cranialis was given off. 
According to Bruni and Zimmerl (1951) at the origin of 
"the anterior laryngeal nerve of the ox, the vagus presented 
the nodose ganglion. 
According to Sisson and Grossman (1953) the vagus nerve 
of the bovine bore, in addition to the relatively large 
jugular ganglion, a ganglion nodosum at the point of origin 
of the anterior laryngeal nerve. The trunk was large. The 
pharyngeal branch was large and anastomosed with the anterior 
and external laryngeal nerves. The latter commonly arose 
directly from the trunk. 
According to Schreiber (1955) the internal auricular 
nerve, which left the stylomastoid foramen with the facial 
nerve, in the ox received its sensory fibers from the vagus 
and was, therefore, correctly named the N. auricularis n. 
vagi. It innervated, by means of few bundles, the internal 
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surface of the concha in its basal part. 
According to Dougherty _et (1958) just before the vagus 
of the sheep separated from the accessory nerve, it gave off 
the anastomosis to the glossopharyngeal nerve (ramus pharyngeus, 
hominis). This ran ventrad, medial to the external carotid 
and ascending pharyngeal arteries, and turned caudad medial 
to the cranial laryngeal nerve. At the turn it gave off a 
rostral branch which was mainly distributed to the chondro-
pharyngeal part of the hyopharyngeus muscle. 
The pharyngoesophageal nerve (PEN) continued caudad, 
receiving a large anastomosis from the cranial laryngeal nerve. 
This anastomosis apparently was the external laryngeal branch 
which, in the ruminant, ran with the pharyngoesophageal nerve 
to reach the cricothyroideus muscle. Branches were given off 
to the thyropharyngeus and cricopharyngeus muscles (comprising 
the m. constrictor pharyngis inferior, hom.). Another branch, 
probably the continuation of the external laryngeal, innervated 
the cricothyroideus. A filament was traced into the thyroid 
gland. 
In the sheep, a large anastomosis from the internal 
branch of the cranial laryngeal nerve emerged at the caudal 
border of the cricopharyngeus and joined the PEN. The latter 
was concealed on the ventrolateral surface of the esophagus 
by a thin layer of musculature. On the left side, the PEN 
could be traced to its anastomosis with the recurrent laryngeal 
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nerve at the junction of the upper and middle thirds of the 
cervical esophagus. This point of anastomosis was also in 
the plane of the third cervical vertebra and the caudal end 
of the thyroid gland. On the right side, in the sheep, there 
was a direct end-to-end anastomosis with the dorsal or 
esophageal branch of the recurrent nerve (to be described). 
A second thyroid branch was seen on both sides entering the 
cranial third of the gland. 
In the cow, the anastomosis from the internal branch 
of the cranial laryngeal nerve joined the recurrent nerve 
instead of the PEN. It is possible that this is an individual 
rather than a species difference. 
Grossly, the upper third of the cervical esophagus 
appeared to be innervated by the PEN, rather than by the 
recurrent nerve. After the anastomosis with the recurrent 
nerve, the PEN could not be traced farther down the esophagus 
by gross dissection. Its fibers might run caudad in the 
recurrent nerve to reach the lower esophagus. 
The cranial laryngeal nerve left the vagus medial to the 
origin of the occipital artery. The internal laryngeal branch 
passed ventrad with the laryngeal artery and disappeared in 
the triangle formed by the chondropharyngeus (rostrally), the 
thyropharyngeus (caudally), and the thyrohyoid (ventrally). 
The external laryngeal branch left the deep surface of the 
cranial laryngeal near the vagus and ran ventrad to anastomose 
with the PEN, as previously described. A large anastomosis 
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from the internal laryngeal branch ran back inside the dorsal 
border of the thyroid cartilage, then across the deep surface 
of the cricopharyngeus muscle. At the caudal border of the 
muscle, it joined the PEN in the sheep, and the recurrent nerve 
in the cow. This was the same on the right and left sides. 
Stimulation of the central and peripheral ends of the cut 
cranial laryngeal nerve in several sheep indicated that it 
was sensory, not motor, to the esophagus. 
The inferior (nodose) ganglion was indicated only by a 
slight enlargement of the vagus in the region of the origin 
of the cranial laryngeal nerve. Histological sections revealed 
numerous ganglion cells at this point. The sympathetic trunk 
joined the vagus on the medial side at this level, and the two 
were united in the carotid sheath. 
The pharyngeal branch of the vagus nerve in the bovine, 
according to McLeod (1958) arose above the pharynx and aided 
in forming the pharyngeal plexus. Fibers from the carotid 
sinus nerve joined the vagus above the pharynx. The anterior 
laryngeal nerve arose from the vagus near the tympanic bulla 
and passed downward across the pharyngeal lymph glands and 
pharynx to the thyroid foramen of the larynx. Here it gave off 
an external branch to the cricothyroid muscle. The internal 
branch entered the larynx through the thyroid foramen and 
was distributed to the laryngeal mucosa. 
According to Moritz (1959) the Ramus auricularis nervi 
vagi of the ox supplied sensory fibers to the major part of 
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the internal surface of the concha. It emerged from the skull 
together with the facial nerve through the foramen stylomastoid, 
and lay medial to the facial nerve. Here it was already divi­
ded into two twigs. After a course of 1.5 cm they again 
divided and were closely related to blood vessels (A. and V. 
auricularis profunda). From here on the nerves were accompanied 
by vessels, following a course of 4 cm, entered the conchal 
cartilage and, thereby, arrived at the latter*s inner surface. 
One of the branches ran to the conchal border; other branch 
extended close to the apex of the ear; another branch extended 
parallel to the .proceeding branch, to the tip of the ear. 
A short branch ended at the base of the concha. 
May (1964) wrote that the vagus nerve of the sheep gave 
off the following branches in the retropharyngeal region: 
1. A branch which anastomosed with the glossopharyngeal 
nerve. 2. Two or three small independent branches to the 
pharyngeal and carotid plexuses. 3. Branches to the anterior 
cervical ganglion. 4. N. pharyngo-oesophageus. 5. Anastomosis 
with the ansa n. hypoglossi. 6. N. laryngeus cranialis: The 
cranial laryngeal nerve arose about 1 cm caudal to (4) and 
passed rostro-ventrally, medial to the common carotid and 
cranial laryngeal arteries, across the lateral surfaces of 
the pharyngo-oesophageal nerve and the thyropharyngeal muscle 
to accompany the cranial laryngeal artery into the larynx. 
Internally, a large branch passed caudally between the mucosa 
105 
and thyroid and cricoid cartilages to emerge from the larynx 
caudally, medial to the cricopharyngeal muscle. This branch 
joined the caudal laryngeal' nerve. 7. Anastomosis with the 
pharyngo-oesophageal nerve across the junction of the pharynx 
and oesophagus. He described the pharyngo-oesophageal nerve 
as appearing between the submandibular salivary gland and the 
dorsolateral surface of the larynx as two branches. The more 
dorsal branch passed across the cricopharyngeus muscle, to 
which it gave a branch, and then onto the trachea to join the 
ventral branch of the caudal laryngeal nerve near the thyroid 
gland. As the dorsal branch passed across the caudal border 
of the cricopharyngeus muscle, it was in communication with 
the cranial laryngeal and vagal nerves and gave branches to 
the thyropharyngeal and cricopharyngeal muscles and the 
oesophagus. The ventral branch of the pharyngo-oesophageal 
nerve crossed the lateral surface of the pharynx and passed 
caudally to enter the thyroid gland. 
Schwarze (1965) stated that in the ox, as in the horse, 
there occurred in the vagus, at the place where it crossed 
the origin of the occipital artery, scattered ganglionic 
cells. The latter gave a plexus-like appearance (Plexus 
nodosum) to the nerve in this region. 
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Accessory Nerve 
According to Montane and Bourdelle (1917) the spinal 
accessory nerve of the ruminants was voluminous; under the 
atlas it divided into two branches; (1) a superior branch, 
a large ribbon which coursed on the neck, under the trapezius, 
and terminated in the dorsal portion of this muscle; (2) an 
inferior branch which penetrated the sterno-suboccipital and 
sternomasseteric muscles. 
In the ruminants the internal branch of the accessory 
nerve presented a small ganglion before uniting to the vagus 
(Zimmerl, 1930 and Bruni and Zimmerl, 1951). 
According to Romanes (1940) the accessory nerve of the 
sheep extended between the dorsal and ventral roots from a 
position just ventral to the entry of the dorsal roots of the 
sixth cervical nerve to the dorsal aspect of the ligamentum 
denticulatum at the first cervical segment. At its cranial 
end the accessory nerve ran ventro-laterally, coming to lie 
just caudal to the vagus close to its jugular ganglion. These 
two nerves passed out in the same durai sheath, and though 
interconnecting fibers could be seen, the spinal accessory 
nerve remained distinct throughout its course in the jugular 
foramen. Outside the foramen the vagus turned caudally and 
the spinal accessory, leaving it proximal to the nodose 
ganglion, ran caudo-laterally and was immediately separated 
from it by the hypoglossal nerve. The accessory nerve then 
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lay between the submaxillary gland and the rectus capitis 
lateralis muscle and caudal to the paramastoid process. 
Distally it passed to the ventral surface of the lesser 
oblique muscle and here divided into two branches; (1) One, 
passing ventrally, divided to surround the musculo-tendinous 
parts of the sterno-maxillarius and the slip from the cephalo-
humeral muscle, as they passed around the anterior belly of 
the omohyoid muscle to join the longus colli; this branch 
entered these muscles. The most caudal of the two branches 
received anastomotic fibers from the second and third cervical 
nerves. (2) The other branch passed caudo-dorsally on the 
medial surface of the superficial part of the cephalo-humeral 
muscle and was closely applied to it. Shortly after reaching 
this muscle the nerve received an anastomotic filament from 
the third cervical nerve and, passing dorsally, came to lie 
between the superficial parts of the cephalo-humeral muscle, 
which were closely bound together in their caudal part; here 
a branch from the fourth cervical nerve could be traced into 
the dorsal branch of the spinal accessory. Traced still farther 
peripherally the nerve passed from the deep surface of the 
cephalo-humeral muscle to the deep surfaces of the cervical 
and dorsal trapezius muscles, breaking up into its terminal 
fibers beneath the latter. Fibres from this main branch could 
be traced into all the muscles mentioned as close relations 
of the nerve; and these were supplemented, in the case of the 
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cephalo-humeral muscle, by branches from the second to the 
fifth cervical nerve. It was not known whether all these 
branches were functionally related to the muscle or merely 
pierced it. 
Sisson and Grossman (1953) described the spinal and 
accessory nerve of the ox as presenting two special features. 
The part which joined the jugular ganglion bore a small 
ganglion. The ventral branch supplied both parts of the 
sterno-cephalicus. 
The spinal accessory nerve of the bovine, according to 
McLeod (1958), had spinal and medullary roots. The spinal 
root was formed by fibers from the lateral surface of the 
spinal cord as far posterior as the fifth or sixth cervical 
vertebrae. The root passed forward between the dorsal and 
ventral roots of the spinal nerves and entered the cranial 
cavity where it joined the medullary root from the medulla 
oblongata. The nerve pierced the dura mater and left the 
cranial cavity through the foramen lacerum posterus. It 
passed backward ventral to the wing of the atlas where it 
divided into dorsal and ventral branches. The dorsal branch 
passed backward on the deep surface of the cleidooccipital 
and cervical trapezius muscles and ended in the thoracic part 
of the trapezius. It supplied the trapezius muscle. The 
ventral branch passed downward across the esophagus and trachea 
and entered the deep surface of the sternomastoid and 
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sternomandibular muscles several inches posterior to their 
insertions. 
According to May (1964) the accessory nerve, in the sheep, 
divided into dorsal and ventral branches about 1.5 cm ventral 
to the wing of the atlas and on the medial aspect of the junc­
tion of the sternomastoid tendon and the lateral aspect of the 
longus capitis muscle. The ventral branch arose medial to 
the cleidomastoid muscle and followed the main tendon of in­
sertion of the sternomastoid muscle, medial to the external 
jugular vein and across the lateral surface of the omohyoid 
muscle to enter the sternocephalic muscle at its cranial end. 
The dorsal branch passed between the aponeurotic tendon of the 
sternomastoid muscle and the intertransversarius longus muscle 
accompanied by a muscular branch of occipital artery. It 
continued obliquely and caudally between the omotransverse 
and cleidocervical muscles and reached the medial surface of 
the trapezius muscle in which it ramified. 
ypoglossal Nerve 
Mayer (1832), as quoted by Hollinger (1955), was the first 
to describe the presence of a posterior root on the hypoglossal 
nerve in some mammals. In the calf, two small filaments left 
the dorsal surface of the medulla oblongata and joined a 
ganglion which lay on the trunk of the IX nerve. A filament 
extended from the ganglion and joined the anterior root of 
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the hypoglossal nerve, passing through the first tooth of the 
denticulate ligament. A similar disposition was found by 
Mayer in the pig and dog. However, he did not find a poster­
ior root in the hunting dog, sheep and cat. 
Volkmann (1840), as quoted by Hollinger (1955), demon­
strated that the stimulation of the posterior root of the 
hypoglossal nerve in the calf produced movements of the 
middle of the dorsal surface of the tongue. Luschka (1856) 
confirmed the presence of a dorsal root with a ganglion in 
the hypoglossal nerve of the calf, pig, canis molossus, sheep 
and otter. 
Chiarugi (1889), as quoted by Hollinger (1955), observed 
in the human embryo and mainly in pig and rabbit embryos, the 
presence of two dorsal roots provided with a ganglion. How­
ever, they disappeared during ontogenesis and could not be 
found in the adult. 
Kazzander (1891) described a dorsal root with a ganglion 
in the hypoglossal nerve of a bovine foetus. 
Beck (1895), according to Hollinger (1955), conducted 
systematic studies of the posterior root of the hypoglossal 
nerve and its ganglion, not only in man but also in 58 species 
of mammals. He confirmed that the ganglion and posterior 
root existed in a transitory manner in certain mammal embryos 
or foetuses (calf, pig, sheep, canis molussus, otter, 
rabbit), and that they persisted mainly in the ungulated adult 
individuals. 
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Froriep and Beck (1895) studied the dorsal root of the 
hypoglossal nerve in the embryos of various maimnals, including 
the ox and sheep. In the latter two animals, the dorsal 
hypoglossal root and ganglion were constant and strongly 
developed so as to resemble the dorsal root and ganglion 
of the spinal nerve. The goat offered a striking finding in 
that a dorsal hypoglossal root was constantly absent in the 
6 specimens investigated, whereas in 6 specimens of sheep it 
was constantly present. 
Fieandt (1914) studied the roots of the hypoglossal nerve 
and the hypoglossal cervical plexus in mammals. He dissected 
two formalin embalmed bovine fetuses, 10 to 17 cm in length, 
and one calf head freshly prepared. The hypoglossal roots 
were very distinctly separated and were mainly rostrocaudally 
directed. The hypoglossal-cervical plexus was formed by the 
hypoglossal and first and second cervical nerves. These con­
nections were not very clear to Fieandt because they were 
embedded in fat. However, he could confirm that a strong 
arcade was placed between the hypoglossal and first cervical 
nerve. His results also concurred with the table of Volkmann 
(1840) which represented the corresponding relationship in 
the sheep. The hypoglossal ganglion occurred regularly and 
was often very well developed. 
Wilson (1925) brought to notice an unusually well-marked 
instance of the occurrence of multiple ganglia with 
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corresponding dorsal rootlets in the hypoglossal nerve. These 
were met with on the left side of a new-born calf, where three 
separate and well-formed ganglia were present. On the right 
side only one ganglion was present. It seemed clear to 
Wilson, both from such cases as that just described in the 
calf and from embryonic evidences, that Froriep (1882) was 
entirely justified in his interpretation of this ganglion 
as the surviving member of a series of sensory ganglia 
belonging to the hypoglossal or occipital (spino-occipital) 
metameres, and that the hypoglossal nerve represented a 
fused series of three of four segmental nerves. 
In ruminants, the hypoglossal nerve furnished a branch 
which lay on the common carotid artery (Zimmerl, 1930 and 
Bruni and Zimmerl, 1951). 
Sisson and Grossman (1953) stated that the hypoglossal 
nerve of the ox was large. It was connected with the ventral 
division of the first cervical nerve by a branch of con­
siderable size, and detached a long branch which ran backward 
along the carotid artery. 
McLeod (1958) stated that the hypoglossal nerve of the 
ox, after leaving the cranial cavity, passed downward on the 
posterior surface of the tympanic bulla, and crossed the 
occipital artery obliquely to near the termination of the 
common carotid artery. Here it turned forward and followed 
the ventral border of the lingual artery to the root of the 
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tongue. It crossed the hyoglossal . muscle to reach the ventral 
surface of the tongue and turned upward in its substance. The 
distribution was to the hyoglossal and geniohyoid muscles and 
the muscles of the tongue. 
According to Blin (1960) the hypoglossal nerve of the 
bovine appeared in the area of bifurcation of the common 
carotid artery. It coursed forwards and downwards, caudal 
to the stylohyoid bone and near of the external maxillary 
and lingual arteries, toward the inferior border of the 
basioglossal muscle. At the level of the third molar tooth 
it caudally crossed the lingual nerve and ran toward the tip 
of the tongue. It then divided into superficial and deep . 
branches. The superficial branch innervated the stylogossal 
and hyoglossal muscles. The deep branch penetrated the tongue 
between the genioglossal and basioglossal muscles and joined 
the ramifications of the facial nerve. 
May (1964) described in the sheep the branches of the 
hypoglossal nerve which arose in the paramastoid region as: 
1. An anastomotic branch (ansa. n. hypoglossi) which arose 
at the bend of the hypoglossal nerve and passed to the 
ventral branch of the first cervical nerve. This anastomotic 
branch passed across the lateral surface of the occipital 
artery. 2. A descending branch to the sternohyoid, sterno­
thyroid, and omohyoid muscles which passed caudally for a 
short distance along the carotid artery. 3. Branches to the 
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cranial cervical sympathetic ganglion and pharyngeal plexus. 
Cranial Cervical Ganglion 
Mannu (1913) made an extensive study of the cervical 
portion of the sympathetic nervous system in mammals. He 
described the superior cervical ganglion of the goat as 
giving off the following branches: 
1. Nervus cardiacus internus - It was a strong branch at the 
continuation of the cranial end of the ganglion. 
2. Communicating branch with the first cervical and vagus -
This was a branch which originated at the caudal extremity 
of the ganglion; after a short course it crossed the 
vagus to which it adhered intimately, thence it coursed 
dorsally and reached the 1st cervical nerve. 
3. Nervus caroticus internus - It was constituted by thin 
filaments which coursed ventrally and cranially (nervi 
molles) forming a plexus on the external carotid artery 
and their branches. 
4. N. laryngeus - It coursed ventrally toward the larynx. 
Near its origin, it united to the ascending branch of 
the superior laryngeal forming a trunk which then 
reached the larynx musculature. It penetrated the latter 
after dividing into ascending and descending branches. 
5. Truncus sympathicus - It was the caudal branch of the 
superior ganglion which .united to the vagus and consti­
tuted the vagosympathetic trunk. 
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The superior cervical ganglion of the sheep gave off the 
following branches: 
1. N. caroticus internus - It was voluminous; before 
penetrating the cranium, it sent off two branches 
which anastomosed with the group of jugular nerves. 
2. N. jugularis - It was formed by two branches. 
3. Anastomotic branch with X - It originates at the level 
where the ganglion continued as internal carotid nerve. 
4. Communicating branch with 1st cervical. It was slender, 
it coursed obliquely and reached the ganglion, on its 
cranial segment. No communicating branch with 2nd 
cervical was present. 
In the bovine, the superior cervical ganglion gave off 
the following branches: 
1. N. caroticus internus - It was double. They were in 
continuation with the cranial end of the ganglion and 
coursed parallel to the internal carotid artery. 
2. N. jugular - It was a thin filament which originated 
dorsal to the carotid nerve. It coursed toward the 
jugular foramen at which level it divided into several 
twigs which anastomosed with the IX, X and XI cranial 
nerves. Near the ganglion it gave off a fine twig 
which united with the XII pair. 
3. Anastomotic branch with the accessory n. - It originated 
at the lateral surface of the ganglion and terminated 
in the XI pair. 
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4. Anastomotic branches with the vagus - They were short 
and fine. 
5. Intercarotid branch - It originated from the medial 
surface of the ganglion and coursed caudally. It 
reached the area of the carotid trifurcation where 
it formed the intercarotid plexus. 
6. External carotid nerve - This nerve originated near 
the preceding branch. It distributed to the external 
carotid and its branches. 
7. Laryngeal branch - It was a strong branch which 
originated caudal to the preceding branch, passed 
medially to the carotid artery and divided into fine 
twigs which reached the lateral surface of the larynx. 
8. Pharyngeal branch - It originated near the laryngeal 
branch and terminated into the peripharyngeal connec­
tive tissue and in the constrictors of the pharynx. 
9. Anastomotic branch with the laryngeal nerve - It was 
considerably thick and originated dorsally from the 
ganglion. It was present only on the right side. 
10. Communicating rami to the 1st and 2nd cervical nerves. 
Schreiber (1957) presented an account of the superior 
cervical ganglion and its branches in bovine. They presented 
special morphological and topographical characteristics 
caused, essentially, by the involution of the internal 
carotid artery. The cephalic portion of the sympathetic 
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nervous system consisted of an approximately 40 mm long, 5 
to 8 mm wide and 2 mm thick nerve-fiber bundle (fasciculus 
cephalicus) which originated from the dorsal pole of the 
ganglion. At the base of the skull, the fasciculus 
cephalicus divided into several parts. One part arched 
rostrally, another part went in a straight course passing 
through the foramen lacerum orale, the fibrocartilage basalis, 
the dura mater and then into the cranial cavity. A third part 
ran caudally to join the cranial nerves which left the jugulo-
lacerum foramen. The nerve-fiber bundle which penetrated 
the cranial cavity was formed by communicating branches which 
gave fibers to the semilunar ganglion, abducent nerve, rete 
mirabili and hypophysis. This nerve-fiber bundle of the 
fasciculus cephalicus corresponded to the internal carotid 
nerve. The fibers which coursed in a caudal curvature were 
the rami communicantes to the IX, X, XI and XII cranial nerves 
and represented the jugular nerve. In the area of the semi­
lunar ganglion, the sympathetic fibers might contain some 
(two to three) ganglion of small size. One could find them 
specially in young animals, proving that in the fasciculus 
cephalicus not only postganglionic but also preganglionic 
fibers could occur. Thé nervus petrosus profundus (major) 
did not emerge from a plexus caroticus internus, but con­
nected at the extra-cranial base of the skull as a fiber of 
the rostral fiber-bundle of the fasciculus cephalicus with 
the nervus petrosus superficialis major. 
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The cranial cervical ganglion of the sheep was described 
by May (1964) as being pale brown, fusiform, and approximately 
1.5 cm long and 0.6 era wide. It lay ventral to the posterior 
foramen lacerum and medial to the glossopharyngeal and vagus 
nerves and the condyloid artery. The sympathetic nerve 
joined its ventral extremity after passing medial to the 
common carotid and occipital arteries. Other fibres arose 
from the ventral end and pass ventrally to the pharyngeal 
and carotid plexuses or to the cranial laryngeal nerve. Also, 
fibres connected the ganglion with the last four cranial 
nerves and the first cervical nerve. The sympathetic trunk 
continued cranially from the ganglion to enter the foramen 
lacerum, rostral to the glossopharyngeal nerve. 
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MATERIAL AND METHODS 
The cranial nerves of ten goats, ten sheep and five oxen 
were dissected on both sides of the heads for the present 
study. The animals were of both sexes and various breeds. 
The animals were anesthetized with a solution of chloral 
hydrate and magnesium sulfate^ and exsanguinated via a cannula 
placed in the right or left common carotid artery. The 
2 
embalming solution was injected through the same passage. 
The embalmed animals were placed in a refrigerator with the 
temperature between 2 and 4° C for a variable period of days. 
3 
In some animals a solution of lead oxide and corn starch was 
injected via the cannula, about fourty-eight hours after 
embalming. 
The head and cranial third of the neck were severed from 
the rest of the body. The specimens were kept in the refriger­
ator between dissections until such time as it became necessary 
to transfer them into containers with a 5% formaldehyde 
solution. 
The following dissection method was used in all three 
^Two ounces of each in 500 cc of water. 
2 
Isopropyl alcohol, 60%; formalin, 4%; phenol, 6%; 
corn syrup, 2.5% and water, 27.5%. 
3 
Lead oxide, 1 gmj corn starch, 1.5 pounds and water 
1 gallon. 
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species : 
1. Dissection of the superficial lateral nerves - The 
skin of the head and part of the neck was removed to expose 
the superficial nerves, mainly the dorsal and ventral buccal 
branches, auriculopalpebral nerve and their branches and 
plexuses. The dorsal portion of the parotid gland was then 
dissected and the auriculotemporal nerve of the trigeminal 
nerve and the branches coming off from the facial nerve at the 
stylomastoid foramen were identified. The origins of the 
auriculopalpebral, caudal auricular, internal auricular, 
digastric and stylohyoid nerves were noted and their patterns 
recorded. The infraorbital nerve and its branches and con­
nections with the dorsal buccal branches were observed. At 
the ocular region, several fine twigs were dissected and their 
identification postponed until the dissection of the orbital 
nerves was accomplished. Finally, the nerves of the mental 
region were studied, such as the mental nerve and branches of 
the ventral buccal branch. The large plexus formed by the 
latter together with the dorsal buccal branch and buccal nerve 
was studied. After this last observation this phase of the 
dissection was completed. 
2. Dissection of the deep lateral nerves - In order to 
extend the observations to the deep lateral nerves the follow­
ing procedure was necessary: the dorsal buccal, ventral 
buccal and transverse facial branches were cut and reflected. 
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The facial cutaneous and masseter muscles were completely 
removed. The latter was detached from its mandibular and 
zygomatic insertions. The zygomatic arch was removed either 
1 2 
with a hand saw or a Strycker saw . The mandible was then 
disconnected from its medial muscular insertions, disarticulated 
from the zygomatic process of the temporal bone and was partially 
removed by making a frontal section passing immediately in 
front of the first molar tooth. After removing the ventral 
portion of the temporal muscle, the lingual nerve, chorda 
tympani and alveolar mandibular nerve were exposed. It was 
then necessary to partly remove the lateral pterygoid muscle 
in order to observe the origin of the buccal, deep temporal 
and pterygoid nerves. The medial pterygoid muscle belly was 
cut transversly and its distal portion removed to observe the 
course and distribution of the hypoglossal nerve. At this 
point the course of the maxillary nerve as well as the origin 
of the caudal alveolar maxillary branch and the sphenopalatine 
nerve and its branches could be observed. Next, the pterygo­
palatine course of the maxillary nerve was removed to gain 
acess to the pterygopalatine ganglia and their ramifications. 
The maxillary nerve was then followed into the infraorbital 
canal. After dissecting both sides of the head to the above 
point, the latter was sawed longitudinally along the median 
^Allway Handy Saw, no. 100, Allway Mfg. Co., New York, N.Y. 
2 
Stryker Saw, Orthopedic Frame Company, Kalamazoo, Michigan. 
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plane. At this stage of the dissection, the rest of the 
mandible was removed from the head. The mylohyoid nerve and 
its terminal branches were dissected. After recording the 
pattern of distribution of the latter nerve, the mylohyoid 
muscle was reflected laterally revealing the sublingual gland, 
a portion of the lingual and hypoglossal nerves, and the 
sublingual nerve. With the help of a stereoscopic microscope^, 
the mandibular ganglia were identified at an area limited by 
the lingual nerve, mandibular duct and rostral border of the 
medial pterygoid muscle. Some of the mandibular ganglia, 
however, could be seen with the naked eye. The second phase 
of the dissection terminated at this point. 
3. Dissection from the medial side of the head - The 
dissection from this side started by removing the longus 
capitis and longus colli muscles in order to expose the 
retropharyngeal region. The courses of the last four cranial 
nerves, in this region, were studied and their relationship 
and branching observed. The cranial cervical ganglion was 
exposed and its branches identified. From its cranial pole, 
the large internal carotid nerve was followed toward the base 
of the cranium. Here, the medial wall of the foramen lacerum 
was removed in order to obtain a complete view, not only of 
the penetration of the internal carotid nerve but also to 
observe the exit from the cranial cavity of the glossopharyngeal, 
^A. 0, Spencer Cycloptic Stereoscopic Microscope, American 
Optical Co., Buffalo 15, New York. 
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vagus and accessory nerves. The internal carotid nerve and 
its ramifications were followed in the fibrocartilage that 
covers the foramen lacerura. The connections between the 
latter and the trigeminal and abducent nerves were then 
observed. Next, the dissection proceeded toward the pharynx 
and larynx. The pharyngeal plexus was dissected and the 
glossopharyngeal nerve was picked up piercing the hyopharyngeus 
muscles and followed until it penetrated the tongue. In the 
larynx, the cranial and caudal laryngeal nerves were dissected 
and their distribution and connections noted. Finally, the 
courses of the terminal segments of the hypoglossal and lingual 
nerves were dissected and their relationship and distribution 
in the tongue studied. 
4. Dissection of the nerves of the orbit - In order to 
dissect the nerves of the orbit, it was necessary to completely 
remove the temporal muscle and the external ear. The brain 
was also removed and at this point the apparent origins of 
the cranial nerves were studied. Here, the intracranial por­
tion of the terminal nerve was studied mainly under the stereo­
scopic microscope. The nerves to the orbit were approached 
from the dorsal aspect, initially. The medial bony wall of 
the orbit was removed with the Stryker saw. For this removal 
two sections were made: the first section was directed 
frontalward and passed between the rostral border of the 
frontal bone and the supraorbital foramen, toward the exit 
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of the optic canal; the second was longitudinally directed 
and passed from the occipital bone, following the petrosal 
crest, to the lateral margin of the foramen lacerum. Using 
a bone chisel and a pair of pliers, the apex of the orbit 
as well as the optic canal, orbitorotundum foramen and the 
anterior and lateral portions of the foramen lacerum were 
opened, permitting adequate room for dissection of the nerves. 
The first to be followed was the trochlear nerve which was 
dissected from its penetration in the edge of the tentorium 
cerebelli to the dorsal oblique muscle. Next, the dissection 
of the trigeminal ganglion was made. Then the branches of the 
ophthalmic nerve were followed through the orbit and nasal 
cavity as in the case of the ethmoidal nerve. Following the 
dissection of the ophthalmic nerve, the proximal portions of 
the oculomotor nerve and abducent nerve were studied. The 
study of the orbital nerves was then concluded from a lateral 
approach in which the oculomotor, abducent and branches of the 
maxillary and ophthalmic nerves were dissected to their 
terminations. 
Photographs were taken throughout the course of the 
dissection work, and at the end, drawings were made from 
specimens which represented the most frequently observed 
pattern. Illustrations of some of the variations found are 
also illustrated in this thesis. 
The following structures, taken from specimens utilized 
the gross morphlogical study, were studied histologically: 
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ciliary, otic, pterygopalatine and mandibular ganglia, and 
lingual nerve. The tissues were fixed, embedded and cut in 
the usual manner and stained with hematoxylin and eosin and 
Weigert-Heidenhain-Van Gieson stains. Photomicrographs of 
the stained preparations were made using a Leitz Ortholux 
microscope^ fitted with planachromatic objectives. Color 
transparencies produced on Kodachrome II type A Professional 
film were commercially processed and printed. The purpose 
of such histological study arose from the necessity to 
establish whether or not the structures seen during the gross 
dissection were, in reality, the ones mentioned above. 
^E. Leitz, Incorporated, New York, N.Y. 
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RESULTS 
Goat 
(Figures 1-16) 
Olfactory nerves 
The olfactory nerves of the goat were constituted by 
bundles of nerve fibers which connected with the rostroventral 
aspect of the olfactory bulb. They pierced through the several 
foramina in the cribriform plate of the ethmoid bone. Each 
bundle was involved, at this point, with tubular prolongations 
of the cranial dura mater and arachnoid. The dura mater con­
tinued in the rostral portion of the cribriform plate with the 
bone periosteum. The olfactory fibers where distributed to 
an area of the nasal cavity which comprised the caudal portion 
of the ethmoidal conchae, the most caudal portion of the dorsal 
nasal concha and a corresponding area in the nasal septum. 
The olfactory mucosa area was grossly distinct from the rest 
of the respiratory mucosa by its lighter yellowish color. 
Terminal nerves Associated with the olfactory nerves 
there were two other nerves which attached to the telen­
cephalon - the terminal and vomeronasal nerves. The terminal 
nerves.of the goat, in most cases, could not be observed with 
the naked eye. In some specimens they were observed, by means 
of the dissecting microscope, running underneath the pia mater 
on the medial aspect,of the olfactory stria together with 
127 
branches of the rostral cerebral artery. The origin and 
termination of the terminal nerve fibers could not be detected 
by dissection. 
Vomeronasal nerve The vomeronasal nerve was well 
developed and easily seen, especially at its site of penetra­
tion in the cranial cavity. It was observed to originate in 
the area of the dorsal aspect of the vomeronasal organ. 
From here it coursed backward and upward on the nasal septum, 
and was constituted by a variable number of twigs, which 
joined each other as they approached the area of the ethmoidal 
labyrinth. After traversing a bony canaliculus in the medial 
aspect of the cribriform plate, the vomeronasal nerve, now a 
single nerve trunk, coursed outward for an extension of 
approximately 3 to 4 mm on the dorsocaudal aspect of the ol­
factory bulb. It finally penetrated the well defined accessory 
olfactory bulb. 
Optic nerve 
The nerve fibers forming the optic nerve of the goat left 
the eye bulb at its inferolateral quadrant. The optic nerve 
was involved with the prolongations of the encephalic meninges 
which formed the external and internal sheath, and coursed 
deep in the orbital cavity toward the orbital apex. It 
presented a somewhat flexuous course, first bending inward and 
then slightly outward. On the concave side of the second 
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curvature, it related with the ciliary ganglion. The short 
ciliary nerves and the ciliary vessels coursed toward the eye 
bulb beside the optic nerve. Before penetrating the optic 
canal, the optic nerve passed between the medial rectus and 
retractor bulbi muscles. It connected with its fellow from 
the opposite side in the middle cranial fossa, constituting 
the optic chiasma. 
Oculomotor nerve 
The oculomotor nerve emerged from the lateral margin of 
the interpeduncular fossa by means of several rootlets which 
coursed outward and joined each other to form a single trunk. 
The oculomotor nerve trunk was involved with pia mater and 
bent sharply forward. It coursed in the subarachnoid space 
and, at the lateral side of the internal carotid artery, per­
forated the dura mater. It briefly crossed the dorsal portion 
of the cavernous sinus and then lay on the dorsal surface of 
the maxillary nerve. 
The oculomotor nerve left the cranial cavity through the 
upper portion of the orbitorotundum foramen, medial to the 
ophthalmic nerve. As soon as the nerve penetrated the orbital 
cavity, it coursed over the distal part of the retractor bulbi 
muscle and divided into dorsal and ventral branches. 
Dorsal branch The dorsal branch was long and ran 
parallel to the lateral border of the dorsal rectus muscle 
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which it penetrated. It supplied the dorsal rectus and the 
levator palpebrae superioris muscles. 
Ventral branch The ventral branch passed between the 
dorsal rectus and retractor bulbi muscles. It coursed paral­
lel to the lateral surface of the optic nerve and dorsally 
to the ventral rectus muscle. At the level of the first 
curvature of the optic nerve the ventral branch bore on its 
dorsal side a small dilation which indicated the presence of 
the ciliary ganglion. At this level, the ventral branch gave 
off twigs to the ventral rectus muscle, and also a large twig 
which passed medially on the dorsal surface of the ventral 
rectus and penetrated the medial rectus muscle. The ventral 
branch, now reduced in size, appeared on the lateral border 
of the ventral rectus muscle where it received the slender 
communicating branch from the maxillary nerve. It then coursed 
obliquely on the ventral surface of the ventral rectus muscle, 
and finally penetrated the ventral oblique muscle. 
Ciliary ganglion The ciliary ganglion of the goat was 
a round structure located on the ventral branch of the oculo­
motor nerve. It was fused, in most of the cases, with this 
branch that its boundaries could not be easily recognized. 
The ciliary ganglion gave off 1 to 3 short ciliary nerves 
which coursed along the optic nerve penetrated the eye bulb. 
The communicating branch with the nasociliary nerve was 
always present and was observed following the medial margin 
of the ventral branch of the oculomotor nerve before reaching 
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the ganglion. The latter also received some twigs from the 
communicating branch of the maxillary nerve with the oculo­
motor nerve. The motor root was not identifiable due to the 
rather close relation of the ganglion to the ventral branch 
of the oculomotor nerve. 
Trochlear nerve 
The trochlear nerve arose from the rostral medullary velum, 
caudal to the corpora quadrigemina. It coursed lateral and 
then ventral to penetrate the dura mater just below the free 
edge of the tentorium cerebelli. It then ran forward in the 
dura mater and passed along the dorsal aspect of the ophthalmic 
nerve and lateral to the oculomotor nerve. 
It reached the orbital cavity by way of the upper portion 
of the orbitorotundum foramen, coursing over the dorsal branch 
of the oculomotor nerve and the insertion of the dorsal rectus 
and levator palpebrae superioris muscles. Here it divided into 
two or three twigs which reached the lateral border and the 
internal surface of the dorsal oblique muscle. Frequently, 
the trochlear nerve was joined by a twig from the muscular 
branches of the ophthalmic nerve before penetrating the dorsal 
oblique muscle. 
Trigeminal nerve 
The trigeminal nerve emerged from the lateral aspect of 
the pons by means of two roots - the large sensory root and 
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the small motor root. The sensory root coursed forward, 
joined the trigeminal ganglion which overlay the oval foramen, 
and related laterally to the cavernous sinus. The dura mater 
covered the ganglion and received several twigs, the meningeal 
branches from it. From the trigeminal ganglion most of the 
fibers coursed forward and constituted a common trunk to the 
ophthalmic and maxillary nerves, whereas a small portion of 
its fibers coursed downward and joined the mandibular nerve. 
Qpthalmic nerve The ophthalmic nerve of the goat 
originated at the exit of the orbitorotundum foramen from a 
common trunk with the maxillary nerve. Immediately after 
its origin it gave off the following branches: 
Zygomaticotemporal branch The zygomaticotemporal 
branch was the most lateral branch of the ophthalmic nerve. 
It was a thin and wide band of nerve fibers which originated 
at the orbital apex. In some cases it appeared as a double 
nerve band, presenting a lateral and medial fasciculi. It 
coursed upward on the dorsolateral side of the orbit and close 
to the medial border of the lateral rectus muscle. Here it 
passed over the external ophthalmic and lacrimal arteries. 
Near the ventral border of the lacrimal gland it turned out­
ward and backward and, in company with the lateral orbital 
vein, perforated the periorbit. It now coursed backward and 
slightly inward, traversed the retro-orbital fat pad and ran 
under the frontoscutular muscle. Here it gave off branches 
to the skin of the temporal region, exchanged twigs with the 
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zygomatic branch of the facial nerve, and finally divided 
into several cornual branches, which coursing mediad, approached 
the lateral and caudal surfaces of the base of the horn where 
they were distributed. 
Lacrimal nerve In the goat, the lacrimal nerve 
originated, in 80% of the cases, from the medial aspect of 
the zygomaticotemporal branch. In 10% of the cases it arose 
directly from the ophthalmic nerve. It was also observed to 
emerge together with the frontal nerve in 10% of the cases. 
The lacrimal nerve left the zygomaticotemporal branch just 
before the latter pierced the periorbit. It then coursed 
toward the lacrimal gland along with the lacrimal artery, 
reached the gland by the internal surface and then ramified in 
its parenchyma. Some of the lacrimal twigs also reached the 
skin of the middle portion of the upper eyelid. 
Frontal nerve The frontal nerve originated in 50% 
of the cases from the ophthalmic nerve at the apex of the 
orbit, passed over the external ophthalmic artery and coursed 
upward along the lateral border of the dorsal rectus muscle. 
Then, it passed under the lacrimal gland where it usually 
divided into two branches. These reached the orbital rim 
and were distributed in the skin of the lateral part of the 
upper eyelid and adjacent area. The frontal nerve emerged in 
30% of the cases together with the branch to the frontal sinus. 
In 15% of the cases the frontal nerve originated from the 
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zygomaticotemporal branch. In 5% of the cases it was seen 
originating in a common trunk with the lacrimal nerve. 
Frontal sinus branch The frontal sinus branch 
emerged from the ophthalmic closely associated to the frontal 
nerve. Commonly, both nerves originated together constituting 
a short trunk. It coursed upward on the dorsal rectus muscle, 
then bent caudally to penetrate into a small foramen on the 
medial wall of the orbit. It reached the frontal sinus and 
was distributed in its mucosa. 
Muscular branches The ophthalmic nerve gave off 
one to four muscular branches. The largest of them coursed 
forward and slightly medial following the trochlear nerve. It 
exchanged twigs with the trochlear nerve and penetrated the 
dorsal oblique muscle. A fine twig detached from it before 
its penetration in the dorsal oblique muscle and followed the 
dorsal orbital vein toward the supraorbital foramen. One or 
two muscular branches were detached from the ophthalmic nerve 
to the dorsal rectus muscle. They penetrated the muscle either 
at its internal or external border. In some cases, one of 
these branches was connected to the dorsal branch of the oculo­
motor nerve before penetrating the muscle. 
Nasociliary nerve The nasociliary nerve was the 
most medial branch oi the ophthalmic nerve. It originated at 
the exit of the orbitorotundum foramen and coursed forward 
and slightly upward to the orbital muscle cone. It penetrated 
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the cone between the retractor bulbi and dorsal rectus muscles. 
Here it related, on the lateral side, to the orbital venous 
sinus and external ophthalmic artery and, on the medial side, 
to the ventral branch of the oculomotor nerve. The nasociliary 
nerve then passed between the dorsal oblique and medial rectus 
muscles. During its course it gave off one or two twigs to 
the internal surface of the dorsal rectus and levator palpebrae 
superioris muscles. Two (in half of the cases) or three (in the 
other half of the cases) long ciliary nerves were given off at 
different sites from the nasociliary nerve. In 55% of the 
cases they emerged close to the origin of the parent trunk, 
whereas in 45% of the cases they were given off under the 
dorsal rectus muscle. The long ciliary nerves then passed for­
ward coursing through the orbital venous sinus and the external 
ophthalmic rete. On the external surface of the retractor 
bulbi muscle they usually divided into finer twigs which tra­
versed this muscle and penetrated the sclera around the exit 
of the optic nerve. In some cases they were connected with 
branches of the short ciliary nerves before entering the sclera. 
The communicating branch to the ciliary ganglion was given off 
from the nasociliary nerve as the latter entered the orbital 
cavity. In some cases it originated from the nasociliary nerve 
under the dorsal rectus muscle. It lay on the lateral side of 
the ventral branch of the oculomotor nerve, passed with it 
under the orbital sinus and external ophthalmic artery and 
finally reached the ciliary ganglion. The nasociliary nerve, 
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after passing between the dorsal oblique and medial rectus 
muscles, bent outward and divided into the ethmoidal and 
infratrochlear nerves. 
Ethmoidal nerve The ethmoidal nerve was the 
smaller of the two terminal branches of the nasociliary nerve. 
It followed the ethmoidal artery and with it penetrated the 
ethmoidal foramen. It then ran forward at the margin of the 
ethmoidal fossa and penetrated the cribriform plate. On 
reaching the nasal cavity it distributed to the upper portion 
of the nasal septum and dorsal nasal concha. 
Infratrochlear nerve The infratrochlear nerve 
was the actual continuation of the nasociliary nerve. It ran 
upward along the medial wall of the orbit on the external sur­
face of the medial rectus muscle. Here it usually divided into 
two branches which passed below the pulley for the dorsal 
oblique muscle. Before leaving the orbit the branches of the 
infratrochlear nerve again divided into finer branches. Some 
of these branches were directed toward the medial part of the 
upper eyelid to supply its structures. At the orbital rim most 
of the branches of the infratrochlear nerve bent sharply caudo-
medially and coursed on or under the orbicularis oculi and 
frontal muscles. They furnished cutaneous twigs to the skin 
of the frontal region as well as cornual branches which were 
distributed in the rostrolateral surface of the base of the 
horn. 
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Maxillary nerve The maxillary nerve originated from 
the trigeminal ganglion in a common trunk with the ophthalmic 
nerve. It coursed through the lower part of the orbitorotun­
dum foramen and reached the pterygopalatine fossa. In the 
orbitorotundum foramen it passed lateral to the abducent nerve 
and cavernous sinus, dorsal to the vessels from the external 
ophthalmic artery to the rete mirabili cerebri, and was covered 
by the oculomotor, trochlear, and ophthalmic nerves. At the 
exit of the orbitorotundum foramen the maxillary nerve furn­
ished two strong branches and a delicate twig from its dorsal 
border. They were, respectively, the zygomaticofacial branch, 
the accessory zygomaticofacial branch and the communicating 
branch with the oculomotor nerve. 
Zygomaticofacial branch The zygomaticofacial 
branch originated at the orbitorotundum foramen. In 40% of 
the cases two zygomaticofacial branches were observed. It 
was directed upward toward the orbit and, for a short distance, 
coursed lateral to and parallel with the zygomaticotemporal 
branch. It then passed either over or under the external 
ophthalmic artery, obliquely crossed the external surface of 
the lateral rectus muscle and exchanged twigs with the acces­
sory zygomaticofacial branch. In 30% of the cases it passed 
ventral to the external ophthalmic artery. Running on the 
ventrolateral aspect of the orbit, it reached the orbital rim 
and was distributed to the skin of the lateral part of the 
lower eyelid. . In 10% of the cases the zygomaticofacial 
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branch originated from a common trunk with the communicating 
branch with the oculomotor nerve. 
Accessory zygomaticofacial branch The accessory 
zygomaticofacial branch emerged from the maxillary nerve in 
front of the zygomaticofacial branch. It ran forward on the 
dorsal surface of the maxillary nerve, passed under the extern­
al opthalmic artery, turned upward and perforated the peri-
orbit, It then coursed on the ventral aspect of the orbit. 
Here it ran obliquely on the external surface of the ventral 
rectus muscle and crossed the ventral branch of the oculomotor 
nerve and the bulbar insertion of the ventral oblique muscle. 
It then divided into two branches which finally ramified in the 
skin of the medial part of the lower eyelid. In 30% of the 
cases it was double. 
Communicating branch The communicating branch with 
the oculomotor nerve was a very slender twig in the goat. 
After emerging from the dorsal surface of the maxillary nerve, 
it coursed upward passing ventral to the external ophthalmic 
artery. It then divided into two fine twigs which joined the 
ventral branch of the oculomotor nerve at the lateral margin 
of the ventral rectus muscle. A portion of the twigs, instead 
of joining the ventral branch, crossed it and terminated in 
the ciliary ganglion. 
At the pterygopalatine fossa the maxillary nerve coursed 
forward on the lateral surface of the rostral portion of the 
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medial pterygoid muscle and dorsal to the internal maxillary 
artery. Here it gave off the following additional branches: 
Caudal alveolar maxillary branch The caudal 
alveolar maxillary branch originated from the lateral side 
of the infraorbital nerve, coursed rostrad and slightly ventrad, 
passing lateral to the internal maxillary artery, and penetra­
ted the maxillary tuberosity. Here it supplied dental twigs 
to the last molar teeth. In .20% of the cases two branches 
from the infraorbital nerve were seen penetrating the maxillary 
tuberosity. 
Pterygopalatine nerve The pterygopalatine nerve, 
after originating from the medial aspect of the maxillary nerve, 
coursed forward on the pterygopalatine fossa medial to the 
internal maxillary artery. Reaching the lateral surface of 
the rostral portion of the medial pterygoid muscle, it divided 
into the caudal nasal and greater palatine nerves. In some 
cases a nerve fiber plexus was found at the origin of these 
two nerves. 
Caudal nasal nerve The caudal nasal nerve ran 
forward and a little downward on the rostral portion of the 
medial pterygoid muscle. Then it ben medially, penetrated the 
pterygopalatine foramen and, reaching the nasal cavity, gave 
off three to four large twigs which were distributed to the 
mucosa of the ethmoidal conchae, ventral nasal concha and nasal 
septum. It continued running forward on the floor of the nasal 
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cavity where it supplied several twigs to its mucosa and 
terminated at the cranial end of the floor of the nasal cavity. 
Greater palatine nerve The greater palatine 
nerve coursed along the lateral surface of the cranial por­
tion of the medial pterygoid muscle and ventral to the greater 
palatine artery and caudal nasal nerve. At the medial surface 
of the maxillary tuberosity it gave off the lesser palatine 
nerve which coursed downward between the medial pterygoid 
muscle and the maxillary tuberosity. It was distributed on 
the dorsal surface of the soft palate. The greater palatine 
nerve then penetrated the caudal palatine foramen and appeared 
at the ventral surface of the hard palate passing through the 
greater palatine foramen. In the hard palate it ran forward 
in the palatine sulcus with the greater palatine artery. Here 
it gave off branches to the hard palate mucosa and gums and 
terminated in the dental pad. 
Malar branch It was a fine twig which emerged from 
the dorsal aspect of the maxillary nerve and followed the malar 
artery to distribute mainly in the ventral oblique muscle and 
adjacent area to the medial canthus of the eye. 
The maxillary nerve then penetrated the infraorbital canal 
where it continued as the infraorbital nerve. As it coursed 
inside the canal, the infraorbital nerve gave off the middle 
maxillary alveolar branches which supplied the dental branches 
to the first molar teeth. The infraorbital nerve, upon emerg­
ing in the lateral nasal region through the infraorbital 
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foramen, divided into a dorsal and ventral group of branches. 
Both groups lay under the cover of the depressor labii maxil-
laris, caninus and levator labii maxillaris muscles and were 
frequently separated from each other by the infraorbital artery. 
Dorsal group The dorsal group of branches coursed 
forward in the lateral nasal region. It gave of the following 
branches : 
External nasal branches There were three to 
five external nasal branches which, after coursing upward and 
slightly rostral on the medial surface of the above mentioned 
muscles, perforated the levator nasolabialis muscle and was 
distributed in the skin of the lateral nasal region. 
Internal nasal branches The internal nasal 
branches, in numbering two to three delicate twigs, left the 
dorsal group and ran a little forward and then inward to 
distribute in the mucosa and skin of the nasal vestibule. 
Rostral maxillary labial branches After 
giving off the above branches, the main portion of the dorsal 
group coursed forward in the lateral nasal region as the 
rostral maxillary labial branches. They passed medial to the 
insertion of the caninus and depressor labii maxillaris 
muscles and divided into several twigs which finally termina­
ted in the skin of the laterorostral aspect of the nasal 
region and rostral portion of the maxillary lip. 
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Ventral group The ventral group of branches, 
after emerging through the infraorbital foramen, coursed 
rostrally under cover of the caninus and depressor labii 
maxillaris muscles. It divided into two or three branches 
which supplied, as the caudal maxillary labial branches, the 
caudal portion of the skin of the maxillary lip. Frequently, 
this group of branches was connected with twigs from the 
dorsal buccal branch of the facial nerve. 
Mandibular nerve The mandibular nerve emerged from 
the middle cranial fossa through the oval foramen and ran 
ventrolaterally under the lateral pterygoid muscle. At the 
exit of the oval foramen the mandibular nerve was involved 
with the otic ganglion and a short and strong trunk was 
released from its lateral side. The latter divided at once 
into three unequal branches: the buccal, masseteric, and 
lateral pterygoid nerves. 
Buccal nerve The buccal nerve was the largest of 
them and coursed medial to the lateral pterygoid muscle where 
it was joined by a large branch from the otic ganglion. The 
nerve then bent laterally and passed through the lateral 
pterygoid muscle near its dorsal margin. In some cases it did 
not traverse the muscle but passed over its dorsal margin. 
The buccal nerve then furnished a relatively large twig which 
penetrated the temporal muscle. It now coursed over the 
internal maxillary artery and wound between the temporal muscle 
on the lateral side, and the lateral and medial pterygoid 
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muscles on the medial side. In one case the buccal nerve 
passed under the internal maxillary artery. Here it gave off 
from two to four fine branches which followed the parent trunk 
and terminated in the mucosa and glands of the cheek region. 
The buccal nerve, after contouring the rostral border of 
the temporal muscle, appeared on the lateral side of the 
buccinator muscle accompanied by the buccinator artery and 
vein. In 70% of the cases the buccal nerve passed on the 
medial side of the buccinator vein and in the rest of the 
cases it passed lateral to the vein. In one case the buccal 
nerve furnished a branch which, coursing on the lateral side 
of the lateral pterygoid muscle, joined the lingual nerve. 
In the cheek region, the buccal nerve coursed forward pass­
ing underneath the parotid duct and facial vein where it 
furnished a few branches to the plexus formed by twigs of 
the dorsal and ventral buccal branches. Some of its fibers, 
the parotid branches, became associated with the parotid 
duct and, coursing along the ventral buccal vein toward the 
mandibular lip, passed deeply between the buccinator and 
depressor labii mandibularis muscle and divided into numerous 
branches which supplied the oral mucosa. 
Masseteric nerve The masseteric nerve was the 
caudal division of its parent trunk. It coursed laterally 
in front of the temporomandibular articulation, passed 
through the mandibular notch and reached the medial surface 
of the masseter muscle which the nerve penetrated and in 
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which it ramified. As the nerve passed along the temporo­
mandibular articulation it gave off one deep temporal nerve 
which ran upward and terminated in the temporal muscle. 
In 20% of the cases, two deep temporal nerves were given off 
by the masseteric nerve. 
The mandibular nerve continued coursing downward. It 
gave off the medial pterygoid nerve, the tensoris tympani 
nerve, a twig to the tensor veli palatini muscle, the 
auriculotemporal nerve and then divided into the lingual 
and alveolar mandibular nerves. The terminal division of 
the mandibular nerve occurred at the caudal border of the 
medial pterygoid muscle, covered by the lateral pterygoid 
muscle. 
Lateral pterygoid nerve The lateral pterygoid 
nerve was short and arose close to the buccal nerve. It 
coursed ventrolaterally and penetrated the lateral pterygoid 
muscle after dividing into two to three branches. 
Medial pterygoid nerve This nerve traversed the 
otic ganglion and penetrated the caudal border of the medial 
pterygoid muscle. In 15% of the cases, a twig was detached 
from the medial pterygoid nerve, and coursing on the lateral 
surface of the caudal portion of the medial pterygoid 
muscle, penetrated its cranial portion. 
Tensoris tympani nerve The tensoris tympani 
nerve was a small branch which originated from the caudal 
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border of the mandibular nerve, traversed the otic ganglion 
and coursed backward along the lateral aspect of the auditory 
tube. It penetrated the middle ear and terminated in the 
tensor tympani muscle. After traversing the otic ganglion, 
it gave off a twig to the tensor veli palatini muscle. 
Auriculotemporal nerve The mandibular nerve, 
just before its terminal division, gave off, from its 
caudal margin, the auriculotemporal nerve which coursed out­
ward around the caudal border of the ramus of the mandible. 
On reaching the deep surface of the parotid gland, the 
auriculotemporal nerve gave off twigs which seemed to pene­
trate the parotid gland and divided into transverse facial 
and rostral auricular nerves. The transverse facial nerve 
emerged between the parotid gland and masseter muscle and 
divided into two to four branches which coursed parallel 
along the transverse facial artery and innervated the skin 
of the face. One of these branches, usually the largest, 
joined the dorsal buccal branch of the facial nerve for a 
short distance and then, after separating from the latter, 
divided into several twigs which innervated the skin of the 
cheek region. The rostral auricular nerve divided into two 
to four twigs which coursed upward under the parotid gland. 
One of these twigs was connected to the auriculopalpebral 
nerve. The others distributed to the skin of the temporal 
region. 
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Lingual nerve The lingual nerve near its origin 
was joined by the chorda tympani. The former ran, first 
ventrolaterally between the temporal and medial pterygoid 
muscle, and then between the latter and the mandible. Here 
it gave off in some cases, small isthmi faucium branches. 
At the rostral border of the medial pterygoid muscle, the 
lingual nerve bent downward and passed between the mylohyoid 
muscle laterally and the hypoglossal and styloglossal muscles 
medially. Here the nerve gave off the small communicating 
branches which terminated in the mandibular ganglia. At a 
site which varied between the rostral border of the medial 
pterygoid muscle and the ventral border of the styloglossal 
muscle, the lingual nerve gave off the sublingual nerve. The 
latter ran onward along the lateral surface of the sublingual 
gland and reached the rostral portion of the floor of the 
oral cavity where it was distributed. Along its course, the 
sublingual nerve furnished twigs to the sublingual gland 
and mucosa of the floor of the mouth. After giving off the 
sublingual nerve, the lingual nerve coursed forward on the 
ventral edge of the sublingual gland. Then, it divided into 
several twigs which turned upward between the styloglossal 
and geniglossal muscle. The ramifications of the lingual 
nerve penetrated the intrinsic musculature of the tongue 
and were distributed to the cranial two-thirds of the dorsal 
surface of the tongue. Connections between terminal branches 
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of the lingual nerve and hypoglossal nerve were frequently 
observed in the structure of the tongue. 
Mandibular alveolar nerve The mandibular 
alveolar nerve resulted from the terminal division of the 
mandibular nerve. At its origin it released the mylohyoid 
nerve. The mandibular alveolar nerve then ran ventrally 
and passed mediad to the internal maxillary artery. Accompa­
nied by the mandibular alveolar artery, it coursed on the 
lateral surface of the temporal muscle near the mandibular 
insertion, and penetrated the mandibular foramen. Inside 
the mandibular canal, it coursed onward and gave off the 
caudal and middle mandibular alveolar branches which inner­
vated the caudal and rostral molar teeth. Before leaving 
the mandibular canal, it gave off the rostral mandibular 
alveolar branch which, coursing in the incisor canal, 
supplied the incisor teeth. The mandibular alveolar nerve 
left the mental foramen as the mental nerve, and was dis­
tributed in the mental region and adjacent area. The 
mylohyoid nerve arose from the caudal border of the mandibular 
alveolar nerve and coursed ventrally passing medially to the 
internal maxillary artery. Then it coursed on the mylohyoid 
sulcus of the mandible and established a medial relationship, 
first with the tendinous portion of the temporal muscle, 
and then with the medial pterygoid muscle. At the rostral 
border of the latter, the mylohyoid nerve gave off a lateral 
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branch which, coursing outward, appeared on the ventral surface 
of the masseteric region and connected to the ventral buccal 
branch of the facial nerve. After releasing the lateral 
branch, the mylohyoid nerve coursed forward, first on the 
lateral surface of the mylohyoid muscle and then between 
this and the rostral belly of the digastric muscle. It 
furnished twigs to both muscles and reached the subcutaneous 
tissue of the intermandibular region where it was 
distributed. 
Parasympathetic ganglia associated with the trigeminal 
nerve 
Otic ganglion The otic ganglion of the goat was 
a well developed structure situated on the medial aspect 
and rostral border of the mandibular nerve, immediately below 
the site of emergence of the buccal nerve. It was flat, 
irregular in shape, and was connected to the origin of the 
buccal nerve by two relatively strong twigs. One of them 
left the rostral border of the ganglion and terminated in 
the ventral margin of the buccal nerve. The other twig 
originated from the ganglion's caudal margin, coursed back­
ward under the mandibular nerve, bent forward around the 
caudal border of the latter and, coursing on its lateral 
surface, finally reached the dorsal margin of the buccal 
nerve. The otic ganglion was also connected to the mandi­
bular nerve by means of numerous fine twigs. The nerves to 
the medial pterygoid, tensor veli palatini and tensor 
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tympani muscles, in most of the cases, traversed the structure 
of the otic ganglion as they left the mandibular nerve. The 
motor root, i.e., the lesser petrosal nerve, reached the 
ganglion at its dorsocaudal aspect. 
Pterygopalatine ganglia The pterygopalatine 
ganglia numbered 4 to 8 round structures located in the 
pterygopalatine fossa between the periorbit and caudal nasal 
nerve. They lay on the lateral aspect of the dorsal extrem­
ity of the medial pterygoid muscle. Their size was variable; 
however, there was usually one larger ganglion measuring 3 
to 4 millimeters in diameter, and the others were approxi­
mately uniform in size with a diameter of about 2 millimeters. 
The pterygopalatine ganglia were connected to each other 
and to the maxillary and caudal nasal nerves by means of 
several strands of nerve fibers. They also sent twigs which 
coursed upward and penetrated the periorbit. The nerve of 
the pterygoid canal joined the caudal extremity of the 
pterygopalatine ganglia. 
Mandibular ganglia The mandibular ganglia of the 
goat were small greyish structures located in area limited 
dorsolatrally by the lingual nerve, caudally by the rostral 
border of the medial pterygoid muscle and ventrally by the 
mandibular duct. They were usually flat, irregular in 
contour, and compressed between the styloglossal muscle 
medially and the mylohyoid muscle laterally. They were 
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embedded in a scant amount of fat of the rather loose 
connective tissue present in the area. Their number varied 
from 1 to 4 individual ganglia. In some cases, however, 
some of them appeared to be fused to each other forming 
a relatively elongated ganglion. In these cases their 
number was reduced to 1 or sometimes 2 ganglia. The ganglia, 
when appearing as single structures measured from slightly 
less than 1 mm to 4 mm in length; when fused, they reached 
up to 7 mm in length. Most of the ganglia were connected 
with the lingual nerve by means of the communicating 
branches. These were extremely slender and coursed from the 
ventral border of the facial nerve, at the level of the 
rostral border of the medial pterygoid muscle, to the 
pterygopalatine ganglia. Some branches did not join the 
ganglia and were observed coursing on the mandibular duct. 
A few ganglia did not receive twigs directly from the 
lingual nerve. In these cases they were joined by fine twigs 
arising from nearby ganglia. Lastly, several twigs were 
given off from some of the ganglia which coursed along the 
mandibular duct and reached the sublingual and mandibular 
glands. 
Abducent nerve 
The abducent nerve originated from the medulla 
oblongata, at the trapezoid body and just lateral to the 
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pyramid. After its emergence, the abducent nerve coursed on 
the floor of the middle cranial fossa, perforated the dura 
mater and ran into the cavernous sinus. Inside the caver­
nous sinus it deviated laterad, passing through the rete 
mirabili cerebri. Here it received some twigs from the 
internal carotid plexus and then adhered very closely to 
the medial aspect of the maxillary nerve. Next, it coursed 
forward along with the maxillary nerve on the maxillary 
sulcus of the basisphenoid bone. It finally left the cranial 
cavity through the orbitorotundum foramen along the medial 
aspect of the maxillary nerve. At the orbital cavity, the 
abducent nerve curved laterally, passing between the maxillary 
nerve ventrally and the oculomotor and ophthalmic nerves 
dorsally, to run on the lateral border of the retractor bulbi 
muscle. Here the abducent nerve gave off branches to the 
ventral and dorsal portions of the retractor bulbi muscle 
and penetrated, after dividing several times the medial 
surface of the lateral rectus muscle. 
Facial nerve 
The facial nerve arose from the lateral aspect of the 
medulla oblongata situated between the middle cerebellar 
peduncle and the trapezoid body. It ran upward and outward 
close to the vestibulocochlear nerve, and together reached 
the internal acoustic meatus of the temporal bone. Here 
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the facial nerve entered the facial canal, after exchanging 
some twigs with the vestibulocochlear nerve. At the genu 
of the facial canal it bore the geniculate ganglion, which 
was a small and triangular structure located on the cranial 
margin of it. Inside the facial canal, the facial nerve 
gave off the following branches: 
Greater petrosal nerve The greater petrosal nerve 
originated from the geniculate ganglion and coursed cranially 
through its canaliculus in the petrous portion of the tempor­
al bone. After emerging from the latter, the greater petrosal 
nerve bent downward, passing on a sulcus of the petrous 
portion and covered by the dura mater. Here it related 
laterally to the trigeminal nerve roots and cavernous sinus. 
Then it reached the entrance of the jugular foramen where 
it ran ventrolaterally to the internal carotid nerve. It 
received one or more twigs, the deep petrosal nerve, from the 
internal carotid nerve and left the cranial cavity through 
the jugular foramen as the nerve of the pterygoid canal. 
Next, it ran forward on the medial aspect of the auditory 
tube. By piercing the pterygoid canal it reached the caudal 
portion of the pterygopalatine ganglia where it terminated. 
Stapedius muscle branches The stapedius muscle was 
very closely adhered to the facial nerve. At this point it 
received various short branches from the facial nerve. 
152 
Chorda tympani The chorda tympani left the facial 
nerve at its descending portion in the facial canal. It ran 
upward and then forward crossing the tympanic cavity. Here 
it related medially to the manubrium of the malleus. The 
chorda tympani left the tympanic cavity by piercing its 
canaliculus on the cranial aspect of the tympanic portion of 
the temporal bone. It now coursed on the cranial aspect 
of the tympanic bulla, passed over the middle meningeal 
artery, and finally joined the lingual nerve at the lateral 
surface of the medial pterygoid muscle. 
Before leaving the facial canal, the facial nerve was 
joined by the internal branch of the vagus nerve. At the 
exit of the stylomastoid foramen, the facial nerve gave off 
the following additional branches: 
Caudal auricular nerve The caudal auricular nerve 
originated from the dorsal border of the facial nerve. It 
coursed dorsad, covered by the parotid gland, and related 
medially to the caudal auricular artery. In some cases it 
gave off a branch which coursed forward, inside the structure 
of the parotid gland, and joined the dorsal buccal branch. 
After a short course the caudal auricular nerve furnished 
a considerably large branch which, together with branches 
of the caudal auricular artery, penetrated the minor portion 
of the deep cervicoauricular muscle. At the ventral surface 
of the parietoscutular muscle, the caudal auricular nerve 
divided into several twigs which innervated the superficial 
cervicoauricular, parietoscutular and cervicoscutular 
muscles and the major and minor portions of the deep scutulo-
auricular muscle. One of the twigs of the caudal auricular 
nerve passed under the scutiform cartilage and then between 
the major and minor portions of the deep scutuloauricular 
muscle. It next coursed around the conchal cartilage and 
under the superficial scutoauricular muscle. It then reached 
the rostral aspect of the conchal cartilage and penetrated 
small foramen of the tragus. Inside the conchal meatus it 
coursed downwards to finally terminate in the styloauricular 
muscle. In 20% of the cases, the caudal auricular nerve 
received a connecting branch from the auriculopalpebral nerve 
which passed through the structure of the parotid gland. 
Internal auricular branch The internal auricular 
branch, after originating from the dorsal aspect of the 
facial nerve, divided immediately into two to three branches. 
They coursed upward, covered by the parotid gland, and 
penetrated the caudal aspect of the conchal cartilage. They 
were distributed in the skin of the internal surface of the 
pinna. 
Stylohyoid branch It emerged from the ventral aspect 
of the facial nerve, distal to the digastric branch. It 
coursed on the caudal wall of the caudal auricular artery 
and penetrated the stylohyoid muscle. In one case this 
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branch was found coursing inside the occipitohyoid muscle 
along with the digastric branch. 
Digastric branch The digastric branch emerged from 
the ventral edge of the facial nerve at the stylomastoid 
foramen. It coursed downward along the craniomedial surface 
of the mastoid process and penetrated the dorsal margin of 
the occipitohyoid muscle. The digastric branch traversed 
the structure of the occipitohyoid muscle leaving it at its 
ventral margin, and ramified in the caudal belly of the 
digastric muscle. In one case, the digastric branch was 
divided into two twigs which coursed inside the occipitohyoid 
muscle and on its lateral surface, respectively. Twigs from 
the digastric branch supplied the occipitohyoid muscle. 
In the structure of the parotid gland the facial nerve 
divided into its terminal branches: auriculopalpebral nerve, 
dorsal buccal branch and ventral buccal branch. All three 
terminal branches lay superficial to the internal maxillary 
artery and vein. The way in which these terminal divisions 
originated from the main trunk of the facial nerve varied 
considerably in different specimens and sometimes on the 
opposite sides of the same specimen. In 55.5% of the cases, 
the facial nerve gave off the ventral buccal branch and then, 
after a short course, divided into the auriculopalpebral 
nerve and the dorsal buccal branch. In 33.5% of the cases, 
the facial nerve gave off, following trifurcation, the 
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auriculopalpebral nerve, dorsal buccal branch and ventral 
buccal branch. In 5.5% of the cases, the facial nerve first 
gave off the auriculopalpebral nerve and then, after a short 
course, divided into dorsal and ventral buccal branches. 
In 5.5% of the cases, the facial nerve, before giving off 
the terminal branches, divided into dorsal and ventral por­
tions. The dorsal and ventral buccal branches originated 
from the ventral portion, whereas the auriculopalpebral 
nerve was constituted by the dorsal portion and an anastomotic 
twig from the dorsal buccal branch. 
Ventral buccal branch The ventral buccal branch 
after originating from the facial nerve coursed ventrorostral-
ly, and emerged at the rostral border of the parotid gland. 
On its ventrorostrad course, the ventral buccal branch 
followed the contour of the ventral border of the masseter 
muscle. In 95% of the cases, it coursed on the lateral 
aspect of the ventral border of the masseter muscle. In 5% 
of the cases it descended the face of the medial aspect of 
the same border. 
At this site, the ventral buccal branch established a 
medial or lateral relationship with the tendon of insertion 
of the sternozygomatic muscle. In 55.5% of the cases, the 
ventral buccal branch passed medially to the tendon, whereas 
in 44.5% of the cases, the branch related laterally to the 
tendon. 
156 
On the face, the ventral buccal branch coursed forward, 
parallel to the ventral margin of the mandible, and passed 
over the facial vein and parotid duct. At this level it 
received a communicating twig from the lateral branch of 
the mylohyoid nerve. The ventral buccal branch then released 
a fine twig, which coursed dorsad along the facial vein and 
parotid duct and joined the dorsal buccal branch in a plexi-
form manner. This disposition was found in 85% of the cases. 
In 10% of the cases, the ventral buccal branch furnished two 
delicate twigs connecting with the dorsal buccal branch. 
In 5% of the cases, the communicating branch did not connect 
directly to the dorsal buccal branch, but joined a twig from 
the latter. It then coursed rostroventrad and finally 
rejoined the ventral buccal branch at the level of the ventral 
border of the buccinator muscle. 
The ventral buccal branch, after furnishing the 
communicating branch to the dorsal buccal branch, coursed 
along the ventral border of the depressor labii mandibularis 
muscle. Here it gave off several twigs in a variable pat­
tern to that muscle and to the buccinator muscle. It then 
dipped beneath the depressor labii mandibularis muscle 
where it ramified. 
Dorsal buccal branch From the facial nerve, the 
dorsal buccal branch coursed rostrally, covered by the 
parotid gland, and passed either on the lateral surface or 
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ventral border of the parotid lymph node. When there were 
two small parotid lymph nodes the dorsal branch coursed 
between them. The dorsal buccal branch passed on the lateral 
surface of the parotid lymph node in 50% of the cases. It 
passed around the ventral border of the parotid lymph node 
in 30% of the cases. In 10% of the cases, the dorsal buccal 
branch passed between two small parotid lymph nodes. In 
two specimens, the parotid lymph node was not present. 
The dorsal buccal branch appeared at the rostral margin 
of the parotid gland and crossed the lateral surface of the . 
masseter muscle. At the face, it was joined by twigs from 
the transverse facial nerve and ran dorsal and parallel to 
the transverse facial artery and vein, being covered by the 
facial cutaneous muscle. Near the rostral margin of the 
masseter muscle, it furnished 1 or 2 twigs to the zygomatic 
muscle and received communicating branches from the ventral 
buccal branch and buccal nerve, forming an intricate plexus. 
From the plexus, the dorsal buccal branch laterally crossed 
the parotid duct and facial vein, bent dorsorostrally and 
passed, in company with the facial vein, under the zygomatic 
muscle. It coursed along with the facial vein as a single 
nerve trunk or divided into two portions, which passed 
laterad and mediad, respectively, to the facial vein. After 
a short course, the portions again united into a single trunk 
forming a "neural ring" around the facial vein. In 70% of 
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the cases, the dorsal buccal branch was constituted by a 
single nerve trunk. In all cases, except one, the dorsal 
buccal branch coursed laterally to the facial vein. In 30% 
of the cases, the presence of the "neural ring" was 
verified, 
Finally, the dorsal buccal branch furnished twigs to the 
molar muscle, and penetrated between the orbicularis oris 
and depressor labii maxillaris muscles. Here it divided 
into several twigs which innervated the depressor labii 
maxillaris, caninus, levator labii maxillaris and levator 
nasolabialis muscles. Some fibers connected with the 
infraorbital nerve. During its course, the dorsal buccal 
branch furnished twigs to the facial cutaneous muscle. 
Auriculopalpebral nerve From its origin, the 
auriculopalpebral nerve coursed dorsad. In the structure of 
the parotid gland it related to the parotid lymph node, in 
various ways. In 50% of the cases the nerve crossed the 
lateral surface of the lymph node. In 30% of the cases the 
auriculopalpebral nerve passed around the caudal border of 
the parotid lymph node. In 10% of the cases the auriculo­
palpebral nerve traversed the structure of the lymph node. 
In 10% of the cases there was no parotid lymph node. 
The auriculopalpebral nerve gave off, from its caudal 
margin, 1 to 4 rostral auricular branches, to the rostral 
musculature of the ear. It received a communicating branch 
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from the auriculotemporal nerve which, in some cases, also 
sent communicating twigs to the rostral auricular branches. 
The auriculopalpebral nerve then continued as the zygomatic 
branch, which coursed upward and then bent rostrally toward 
the lateral angle of the eye. Before reaching the orbicularis 
oculi muscle, the zygomatic branch gave off a strong branch, 
which coursed rostromedially, under the frontal. This 
branch frequently connected with twigs from the zygomatico­
temporal branch and was distributed mainly to the lateral 
portion of the base of the horn. Some of its twigs frequent­
ly anastomosed with branches of the infratrochlear nerve 
in the frontal region. The zygomatic branch then divided 
into a dorsal and ventral group of twigs which innervated, 
respectively, the frontal, corrugator supercilii, dorsal 
portion of the orbicularis oculi and the ventral portion of 
the orbicularis oculi. 
Vestibulocochlear nerve 
The vestibulocochlear nerve emerged from the medulla 
oblongata in close association with the facial nerve and 
penetrated the internal acoustic meatus. After furnishing 
several twigs to the facial nerve, the vestibulocochlear 
nerve separated into its vestibular and cochlear parts. 
Vestibular part The vestibular part was relatively 
short and was situated dorosorostrally to the cochlear part. 
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It coursed toward the bottom of the internal acoustic meatus 
where it presented a slight dialation, the vestibular gangli­
on. It then divided into a large dorsal branch and a small 
ventral branch. The dorsal branch, which represented the 
actual continuation of the parent trunk, soon penetrated 
the dorsal vestibular area. The ventral branch bent down­
ward and a little backward to penetrate the ventral vesti­
bular area. The dorsal and ventral branches supplied certain 
areas in the utricule and saccule. 
Cochlear part The cochlear part was also short and 
ran outward and a little forward on the floor of the internal 
accoustic meatus. It perforated the cochlear area and pene­
trated the base of the modiolus where it branched into 
several twigs and terminated in the spiral ganglion. 
Glossopharyngeal nerve 
The glossopharyngeal nerve rootlets of the goat were 
attached to the dorsolateral aspect of the medulla oblongata. 
They were aligned without any apparent demarcation, with 
those of the vagus nerve. From the medulla oblongata the 
fibers coursed outward and a little downward, perforated 
the dura mater and left the cranial cavity through the 
jugular foramen in company with the vagus and accessory 
nerves. Just after piercing the dura mater the glossopharyn­
geal nerve bore the small proximal ganglion. 
In its transit through the jugular foramen the 
glossopharyngeal nerve described an S-shaped course apart 
from the vagus and accessory nerves. The nerve then ran 
ventrocranially on a sulcus of the medial surface of the 
tympanic bulla, in front of the vagus nerve and caudal to 
the internal carotid nerve. Eere it presented a slight 
enlargement on its trunk, the distal ganglion. From this 
ganglion originated the slender tympanic branch which coursed 
upward along the cranial margin of the glossopharyngeal 
nerve, and passed between the tympanic and petrous portions 
of the temporal bone to reach the tympanic cavity. In this 
cavity it coursed forward on the wall of the promontorium 
where it was joined by the caroticotympanic nerves, forming 
the tympanic plexus. From the plexus originated the lesser 
petrosal nerve which coursed forward passing over the tensor 
tympani muscle. It then left the tympanic cavity coursing 
along the lateral wall of the auditory tube and terminated 
in the otic ganglion. At the ventral edge of the tympanic 
bulla the glossopharyngeal nerve passed lateral to the 
origin of the internal carotid nerve and gave off the 
pharyngeal and carotid sinus branches. The origin of these 
two branches was variable. In most of the cases, i.e., 
in 75% of them, the carotid sinus branch was the first to 
emerge from the glossopharyngeal nerve. In the other cases 
both branches were given off at the same level. The 
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carotid sinus branch coursed backward and reached the lateral 
wall of the origin of the occipital artery where it was 
distributed. The pharyngeal branch ran ventral and medial 
to the external maxillary artery. It joined the pharyngeal 
branch of the vagus and sympathetic fibers from the cranial 
cervical ganglion constituting the pharyngeal plexus. The 
fibers from this plexus penetrated the pharyngeal muscula­
ture. In 25% of the cases the connections between the 
pharyngeal branch and vagal fibers were established inside 
the pharyngeal musculature. In 35% of the cases the 
pharyngeal branch did not connect with the pharyngeal 
branch of the vagus. In the latter cases it penetrated the 
hyopharyngeal muscle dividing into several twigs. Then, 
the glossopharyngeal nerve coursed rostroventrally and 
crossed the caudal border of the caudal stylopharyngeal 
muscle. It furnished, at this point, a delicate twig to 
this muscle. In one specimen the caudal stylopharyngeal 
muscle branch was detached from the glossopharyngeal at the 
same level with the pharyngeal and carotid sinus branch. 
In another specimen two branches were seen emerging from-
the glossopharyngeal to the muscle. The glossopharyngeal 
nerve next passed forward between the stylohyoid bone and 
caudal stylopharyngeal muscle and coursed on the lateral 
surface of the hyopharyngeal. It then pierced the fibers of 
this muscle and the pharynx where it furnished branches to 
its mucosa and tonsils. At this place it presented the 
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lateropharyngeal ganglion which was indicated by an enlarge­
ment of the nerve trunk. The glossopharyngeal nerve con­
tinued as the lingual branch which penetrated the tongue 
and supplied fibers to its caudal one-third. 
Vagus nerve 
The vagus nerve originated from the dorsolateral aspect 
of the medualla oblongata, between the glossopharyngeal and 
accessory nerves. It left the cranium through the caudal 
portion of the jugular foramen enclosed in a common sheath 
with the accessory nerve. Just outside the dura mater it 
presented the proximal ganglion. The ganglion gave off the 
auricular branch which, coursing laterally, joined the 
facial nerve in the facial canal. The vagus coursed down­
ward on the caudomedial surface of the tympanic bulla, passed 
medial to the condyloid artery and received sympathetic fibers 
from the cranial cervical ganglion. In the retropharyngeal 
region the vagus gave off the the following branches: 
Pharyngeal branch At the level of the caudal extrem­
ity of the cranial cervical ganglion (65% of the cases) or 
approximately one centimeter distal to it (35% of the cases) 
the vagus gave off the pharyngeal branch. This was a large 
branch which coursed toward the pharynx, passing lateral to 
the sympathetic trunk. It was joined in 15% of the cases, 
by a twig from the cranial cervical ganglion. The 
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pharyngeal branch, before reaching the musculature of the 
pharynx, divided into two groups of branches: 
Rostral branch The rostral one was smaller and 
in 80% of the cases it was connected with the pharyngeal 
branch of the glossopharyngeal nerve constituting the 
pharyngeal plexus. This connection was either intramural, 
i.e., in the pharyngeal musculature, or at the retropharyngeal 
region. The first connecting modality represented 35% of 
the cases whereas the second one was encountered in 65% of 
the cases. The rostral portion of the pharyngeal branch, 
whether it was connected or not with the like-name branch 
of the glossopharyngeal nerve, was distributed mainly in 
the hyopharyngeal muscle and soft palate musculature, 
except the tensor veli palatini muscle. 
Caudal branch The caudal division of the 
pharyngeal branch was the pharyngoesophageal nerve. It 
was larger than the rostral branch, coursed caudally on the 
dorsolateral surface of the pharynx and supplied numerous 
twigs to the thyropharyngeal and cricopharyngeal muscles. 
In 60% of the cases some of its branches joined the recurrent 
laryngeal nerve at the level of the first or second tracheal 
ring. The nerve terminated by fine twigs in the musculature 
of the most rostral portion of the esophagus. In 80% of 
the cases the pharyngoesophageal nerve exchanged twigs with 
the external branch of the cranial laryngeal nerve and in 
20% of the cases it was joined by this branch. In 35% of 
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the cases the pharyngoesophageal nerve received a branch 
from the cranial cervical ganglion. 
The vagus nerve then ran ventrocaudally, passed medial 
to the occipital artery and became involved with the common 
carotid artery and sympathetic trunk in a rather loose 
connective tissue sheath. 
Cranial laryngeal nerve At the level of the middle of 
the atlas, the vagus nerve gave off the cranial laryngeal 
nerve, which descended on the lateral side of the larynx. 
The distal ganglion was not grossly seen in goats. Before 
reaching that organ, it passed lateral to the sympathetic 
trunk, then medial to the common carotid artery and gave 
off, in most of the cases, the external branch. The cranial 
laryngeal nerve then continued as the internal branch. 
External branch The external branch was present 
in 70% of the cases. It ran caudally on the pharynx where 
it was placed lateral to pharyngoesophageal nerve. It ex­
changed twigs with the latter and supplied the thyropharyngeal 
and cricothyroid muscles. It also gave off a twig which 
penetrated the thyroid gland. In 20% of the cases the -
external branch joined the pharyngoesophageal nerve. Con­
nections between the external branch and the recurrent 
laryngeal nerve were frequently observed (50% of the cases). 
In one case the external branch originated from the vagus 
close to the origin of the cranial laryngeal nerve. In two 
cases an accessory external branch emerged from the vagus 
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three centimeters below the origin of the cranial laryngeal 
nerve. It innervated the cricothyroid and thyropharyngeal 
muscles and presented connecting branches with the pharyngo-
esophageal nerve and the other external branch. 
Internal branch The internal branch coursed 
downward on the surface of the larynx in company with the 
laryngeal artery. It then divided into two branches which 
penetrated the larynx between the thryopharyngeal and hyo-
pharyngeal muscles and at the level of rostral thyroid fis­
sure. The most caudal of these branches bent caudally at 
the rostral thyroid fissure and ran on the medial side of 
the thyroid lamina and over the dorsal crico?,rythenoid 
muscle where it branched and connected in 70% of the cases 
with the pharyngoesophageal and recurrent laryngeal nerves. 
In the other cases the connection was made only with the 
recurrent laryngeal nerve. The most rostral branch was the 
actual continuation of the internal branch. It broke up 
into several twigs which innervated the mucosa of the larynx. 
In 50% of the cases the rostral branch did not penetrate the 
larynx at the thyroid fissure; in these cases it coursed" 
downward toward the ventral margin of the thyroid lamina 
where it curved inward and ramified in the laryngeal 
mucosa. 
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Accessory nerve 
The accessory nerve of the goat was constituted by the 
cranial and spinal roots. The cranial root originated from 
the dorsolateral aspect of the medulla oblongata, caudal to 
the origin of the vagus nerve. The spinal root was formed 
by fibers which originated from the lateral aspect of the 
first five spinal cord segments. Joining each other, the 
fibers formed a trunk, the spinal root, which coursed for­
ward between the dorsal root of the spinal nerves and the 
denticulate ligament. It finally traversed the foramen 
magnum and joined the cranial root. The accessory nerve left 
the cranial cavity through the caudal portion of the jugular 
foramen closely associated with the vagus. It coursed, with 
the latter, ventrad and mediad to the condyloid artery. It 
then divided into external and internal branches at the 
medial side of the tympanic bulla. The internal branch was 
short and soon joined the vagus nerve. The external branch 
disassociated from the vagus and ran backward medially to 
the caudal belly of the digastric muscle, coursing in company 
with the caudal branch of the occipital artery. It received 
anastomotic branches from the second cervical nerve and, at 
the level of the wing of the atlas, it divided into dorsal 
and ventral branches. The latter supplied the sternomastoid, 
sternozygomatic, cleidomastoid and cleidoocipital muscles, 
whereas the dorsal branch received anastomotic branches 
168 
from the third and fourth cervical nerves and terminated in 
the medial aspect of the trapezius muscle. 
Hypoglossal nerve 
The hypoglossal nerve arose by means of 8 to 12 rootlets 
from the lateral aspect of the medulla oblongata, ventral 
to the ninth, tenth and eleventh cranial nerves. The root­
lets joined into groups of two to four larger bundles which 
then perforated the dura mater. 
The hypoglossal nerve, now a single trunk, left the 
cranial cavity through the hypoglossal canal. In some speci­
mens an accessory hypoglossal canal was present and gave pas­
sage to some of the hypoglossal nerve fibers. The nerve 
coursed caudally, laying deep to the condyloid artery. It 
then followed the vagus and accessory nerves and, at the site 
where the two nerves separated, the hypoglossal nerve curved 
forward and passed between them. The nerve descended ventral-
ly, passing, in most of the cases, behind the origin of the 
occipital artery. In two cases, the hypoglossal nerve was 
seen coursing in front of the origin of the occipital artery. 
It ran forward in company with the lingual artery, deep to 
the caudal belly of the digastric and stylohyoid muscles. 
The nerve then became superficial, relating to the mandibular 
lymph node and gland and penetrated the interval between the 
mylohyoid and hyoglossal muscles. Then it coursed forward 
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along the ventral border of the mandibular duct, turned 
dorsally around the rostral border of the hyoglossal muscle 
and penetrated the tongue between the styloglossal and genio­
glossal muscles dividing into several branches. Along its 
course, the hypoglossal nerve gave off the following 
branches: As it passed around the occipital artery and 
lateral to the common carotid artery it gave off a branch 
which descended the neck along the lateral surface of the 
common carotid artery and joined a branch of the first cer­
vical nerve constituting the ansa cervicalis. The resulting 
branch of this connection followed, for a short distance, 
the common carotid artery and branched in various twigs 
which terminated in the sternohyoid, sternothyroid and 
omohyoid muscles. The ansa cervicalis as described above 
was observed in 60% of the cases. In the other specimens 
the ansa cervicalis was shorter and the hypoglossal nerve 
contributed with one or two branches to its formation. In 
one case the hypoglossal nerve furnished, besides the branch 
to the ansa cervicalis, a large twig to the sternohyoid and 
sternothyroid muscles. At the medial side of the stylohyoid 
muscle, the hypoglossal nerve gave off a slender twig 
coursed downward and penetrated the thyrohyoid muscle. At 
the interval between the mylohyoid and hyoglossal muscles, 
it furnished several twigs to the latter muscle, to the 
styloglossal and one branch to the geniohyoid. Numerous 
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slender branches coursed in the structure of the tongue and 
supplied its intrinsic musculature. 
Cranial cervical ganglion 
The cranial cervical ganglion of the goat was situated 
at the retropharyngeal region. It related cranially to the 
internal carotid artery and laterally to the ventral 
rectus capitis muscle. It was usually fusiform in shape and 
measured 8 to 12 mm in length and 6 to 8 mm in diameter. It 
was joined by the sympathetic trunk and gave off the 
following branches: 
Internal carotid nerve This nerve was a large and 
flat band which left the proximal pole of the ganglion and 
coursed upward toward the base of the skull, passing on a 
sulcus of the medial surface of the tympanic bulla. Here 
it crossed, medially, the glossopharyngeal nerve and was 
situated in front of the internal carotid artery. The 
internal carotid nerve then penetrated the rostral portion 
of the jugular foramen where it bent forward to reach the 
middle cranial fossa. In the jugular foramen it divided 
into 2 or 3 branches. The most lateral division passed 
along the ventral margin of the petrous portion of the 
temporal bone and ventral of the wall of the promontory. 
At this point it furnished 1 or 2 twigs which constituted 
the caroticotympanic nerves. These nerves were relatively 
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short and, after coursing rostrally along the promontory wall, 
they joined the tympanic nerve of the glossopharyngeal nerve 
forming the tympanic plexus. In the middle cranial fossa 
the internal carotid plexus divided into several twigs which 
coursed forward inside the cavernous sinus. One or more 
twigs, the deep petrosal nerve, deviated laterally and joined 
the greater petrosal nerve to form the nerve to the pterygoid 
canal. In the cavernous sinus the internal carotid nerve 
continued coursing forward and divided into several twigs. 
These twigs, after piercing the rete mirabili cerebi, 
joined the trigeminal ganglion and the abducent nerve. 
Some of its fibers coursed along the blood vessels to the 
hypophysis. The sympathetic fibers that intermingled 
with those of the trigeminal and abducent nerves could 
not be followed further. 
Jugular nerve In all the specimens dissected, this 
nerve originated from the caudal border of the internal 
carotid nerve at the ventral aspect of the base of the 
cranium. It coursed caudally for a short distance and 
then the majority of its fibers joined the hypoglossal 
nerve. 
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External carotid nerve The external carotid nerve 
was well developed in the goat. It originated from the 
distal pole of the ganglion and, coursing caudad, it 
reached the origin of the external and internal carotid 
arteries. Here it divided into several branches which 
coursed along the tunica adventitia of the external 
carotid and lingual arteries. 
Pharyngeal branch It was usually one strong branch 
which originated from the distal pole of the cranial 
cervical ganglion, close to and in front of the external 
carotid nerve and sympathetic trunk. It usually joined 
the pharyngeal branch of the vagus nerve. However, in 
35% of the cases it joined the pharyngoesophageal nerve 
and, in 15% of them, it connected with the division of 
the pharyngeal branch to the pharyngeal plexus. 
Communicating branch with 1st cervical nerve 
This was the only communicating branch of the cranial 
cervical ganglion with the cervical nerves. It originated 
from the caudal border of the ganglion and, coursing 
caudad, crossed medially the vagus nerve and joined 
the ventral branch of the 1st cervical nerve. In some 
cases, instead of terminating directly in the 1st 
cervical nerve, it joined the ansa cervicalis. 
Figure 1. Superficial innervation of the head of the goat (facial cutaneous 
muscle removed except its insertions) 
A Levator nasolabialis m. 
B Levator labii maxillaris m. 
C Caninus m. 
D Depressor labii maxillaris m. 
E Malar m. (cut) 
F Zygomatic m. 
G Buccinator m. 
H Depressor labii mandibularis m. 
I Facial cutaneous m. (cut) 
1 Zygomaticotemporal branch 
2 Zygomatic branch of auriculo-
palpebral n. 
3 Rostral auricular nn. 
4 Branches of transverse facial n. 
5 Greater auricular n. 
6 Branches of 2nd cervical n. 
J Frontal m, (partly removed) 
K Orbicularis oculi m. 
L Masseter m. 
M Zygomaticoauricular m. 
N Parotidoauricular m. 
O Parotid gland 
P Brachiocephalic m. 
Q External jugular vein 
R Sternozygomatic muscle 
7 Ventral buccal branch 
8 Branch of mylohyoid n. to 7 
9 Dorsal buccal branch 
10 Branch from 7 to 9 
11 Dorsal buccal branch 
12 Branches of infratrochlear n. 
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Figure 2. Deep view of the lateral aspect of the head in 
the goat (ramus of the mandible removed) 
A Occipitohyoid m. 
B Common carotid a. 
C Stylohyoid m. 
D Caudal belly of digastric 
m. 
E External carotid a. 
F Lingual a. 
G Caudal auricular a, 
H Rostral auricular a. 
I Mandibular alveolar a. 
J Buccinator a. 
K Medial pterygoid m. 
L Buccinator a. 
M Dorsal buccal glands 
N Buccinator vein 
0 Transverse facial a. 
P Parotid duct 
Q Facial vein 
1 Dorsal buccal branch (cut) 
2 Caudal auricular n, (cut) 
3 Internal auricular branch 
(cut) 
4 Auriculopalpebral n. (cut) 
5 Auriculotemporal n, 
6 Chorda tympani 
7 Mandibular n. 
8 Masseteric n. 
9 Otic ganglion 
10 Buccal n. 
11 Deep temporal n. 
12 Lateral pterygoid n. 
13 Buccal n. 
14 Dorsal buccal branch 
15 Terminal branches of 
buccal n. 
16 Ventral buccal branch 
17 Parotid branches from 13 
18 Connecting branch from 
16 to 14 
19 Mandibular alveolar n. 
20 Connecting branch of 
mylohyoid n. to 16 
21 Lingual n. 
22 Mylohyoid n. 
23 Mandibular alveolar n. 
24 Hypoglossal n. 
25 Stylohyoid branch 
26 Branch of 24 to thryohyoid 
m. 
27 Vagus n. 
28 Ventral buccal branch 
29 Stylohyoid branch 
30 Digastric branch 

Figure 3. Deep lateral view of the head and 
(mandible removed) 
A Mylohyoid m. I 
B Rostral belly of digastric m. J 
C Rostral stylopharyngeal m. K 
D Mandibular duct L 
E Hyopharyngeal m. M 
F Lingual a. N 
G External carotid a 0 
H Occipitohyoid m. P 
1 Masseteric n. 16 
2 Mandibular n. 17 
3 Auriculotemporal n 18 
4 Internal auricular branch (cut) 19 
5 Caudal auricular n . (cut) 20 
6 Digastric branch 21 
7 Glossopharyngeal n • 22 
8 Stylohyoid branch 23 
9 External branch of accessory n. 
10 Hypoglossal n. 24 
11 Ventral branch of 1st cervical n. 25 
12 Ansa cervicalis 26 
13 Ventral branch of 2nd cervical n. 27 
14 Dorsal branch of accessory n. 28 
15 Ventral branch of accessory n. 29 
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cranial portion of neck in the goat 
Thyropharyngeal m. 
Sternothyroid m. 
Omotransveï-se m. 
Obliquus capitis caudalis m. 
Common carotid a. 
Esophagus 
Medial pterygoid m. 
Lateral pteryoid m. 
Pharyngoesophageal n. 
Recurrent laryngeal n. 
External branch of cranial laryngeal n. 
Cranial laryngeal n. 
Internal branch of cranial laryngeal n. 
Branch of hypoglossal n. to thyrohyoid m. 
Efferent branches from mandibular ganglia 
Twig from mylohyoid n. to ventral 
buccal branch 
Branches of mylohyoid n. to B 
Mylohyoid n. 
Sublingual n. 
Terminal branches of buccal n. 
Buccal n. 
Lingual n. 
Buccal n. 
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Figure 4. Deep lateral view of the head and rostral portion of neck in the goat 
(mandible and mylohyoid muscle removed) 
A Sublingual gland H Mandibular duct 
B Stylogossal m. I Stylohyoid m. 
C Medial pterygoid m. J Thryopharyngeal m. 
D Hyoglossal m. K Sternothyroid m. 
E Lateral pterygoid m. L Cricothyroid m. 
F Occipitohyoid m. M Esophagus 
G Hyopharyngeal m. 
1 Auriculotemporal n. 15 Internal branch of cranial laryngeal n. 
2 Glossopharyngeal n. 16 Branch of hypoglossal n. to thyrohyoid m 
3 Carotid sinus branch 17 Pharyngeal branch of 10 
4 Hypoglossal n. 18 Efferent branches of mandibular ganglia 
5 External branch of accessory n. 19 Branches of 4 to hyoglossal and 
6 Ventral branch of 1st cervical n. styloglossal mm. 
7 Ansa cervicalis 20 Mandibular ganglia 
8 Cranial laryngeal n. 21 Branch of 4 to geniohyoid m. 
9 External branch of cranial 22 Sublingual n. 
laryngeal n. 23 Afferent branches of mandibular ganglia 
10 Vagus n. 24 Lingual n. 
11 Sympathetic trunk 25 Mandibular alveolar n. 
12 Recurrent laryngeal n. 26 Mylohyoid n. 
13 Pharyngoesophageal n. 27 Masseteric n. 
14 Caudal twig of 15 
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Figure 5. Morphological variations of the mandibular ganglia in number, 
shape, and efferent and afferent branches in the goat 
size ; 
Mandibular ganglion - black irregular dots 
Efferent and afferent branches - black lines 
Lingual nerve - white band 
Mandibular duct - stippled band 
1:2 
Figure 6. Nerves ot the larynx and pharynx of the goat. 
Lateral view 
A Sublingual gland H Hyoglossal m. 
B Rostral stylopharyngeal m. I Hyopharyngeal m. 
C Tensor veli palatine J Thyrohyoid m. 
muscle K Sternohyoid m. 
D Levator veli palatine L Thryopharyngeal m. 
muscle M Sternohyoid m. 
E Styloglossal m. N Cricothyroid m. 
F Stylohyoideum of hyoid 0 Esophagus 
bone 
G Caudal stylopharyngeal m. 
1 Branch of cranial cervical 13 Internal branch of cranial 
ganglion to 1st cervical n laryngeal n. 
2 Pharyngeal branch 14 Caudal twig of 13 
3 External branch of 15 Branch of 16 n. to 
accessory n. thyrohyoid m. 
4 Hypoglossal n. 16 Hypoglossal n. 
5 1st cervical n. 17 Branch of 16 to styloglossal 
6 Cranial laryngeal n. and hyoglossal mm. 
7 Ansa cervicalis 18 Branch of 20 to caudal 
8 Vagus n. stylopharyngeal m. 
9 Sympathetic trunk 19 Pharyngeal branch to 
10 Recurrent laryngeal n. pharyngeal plexus 
11 Pharyngoesophageal n. 20 Glossopharyngeal n. 
12 External branch of 21 Pharyngeal branch of 20 
cranial laryngeal n. 22 Cranial cervical ganglion 
23 Carotid sinus branch 
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Figure 7. Ansa cervicalis and communicating branch of cranial cervical ganglion 
to in the goat. Variations 
IX Glossopharyngeal n. 
X Vagus n. 
XI Accessory n. 
XII Hypoglossal n. 
CB Communicating branch of cranial cervical ganglion to 
Ventral branch of 1st cervical nerve 
AC Ansa cervicalis 
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Figure 8. Dorsal aspect of the orbital structures of the 
goat. Superficial view 
A Eye bulb D Lacrimal gland 
B Levator palpebrae E Retractor bulbi m. 
superioris m. F Rate mirabili cerebri 
C Dorsal oblique m. G Caudal clinoid process 
1 Ethmoidal n. 10 Oculomotor n. 
2 Muscular branch of 11 Trigeminal ganglion 
ophthalmic n. 12 Abducent n. 
3 Frontal n. 13 Meningeal branches 
4 Frontal sinus branch 14 Ophthalmic n. 
5 Nasociliary n. 15 Maxillary n. 
6 Ventral branch of 16 Accessory zygomaticofacial 
oculomotor n. branch 
7 Dorsal branch of 17 Zygomaticofacial branch 
8 Optic n. 18 Lacrimal n. 
9 Trochlear n. 19 Zygomaticotemporal branch 
20 Infratrochlear n. 
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Figure 9. Dorsal aspect of the orbital structures in the 
goat. Morphological variations of the ophthalmic 
nerve. Superficial view 
A Dorsal oblique m. D Lateral rectus m. 
B Levator palpebrae E Dorsal rectus m. 
superioris m. F Rectractor bulbi m. 
C Lacrimal gland 
1 Infratrochlear n. 10 Oculomotor n. 
2 Frontal n. 11 Trigeminal ganglion 
3 Ethmoidal n. 12 Abducent n. 
4 Frontal sinus branch 13 Maxillary branch 
5 Muscular branch 14 Zygomaticofacial branch 
6 Dorsal branch of 15 Medial and lateral 
oculomotor n. fascicles of zygomatico­
7 Nasociliary n. temporal branch 
8 Ventral branch of 16 Lacrimal n. 
oculomotor n. 
9 Trochlear n. 
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Figure 10. Dorsal aspect of the orbital structures in the 
goat. Morphological variations of the ophthalmic 
nerve. Superficial view 
A Dorsal oblique m. C Rectractor bulbi m. 
B Levator palpebrae D Dorsal rectus m. 
superioris m. E Internal maxillary a. 
1 Infratrochlear n. 9 Oculomotor n. 
2 Ethmoidal n. 10 Trigeminal ganglion 
3 Frontal sinus branch 11 Abducent n. 
4 Muscular branch 12 Maxillary n. 
5 Dorsal branch of 13 Zygomaticofacial branch 
oculomotor n. 14 Accessory zygomaticofacial 
6 Nasociliary n. branch 
7 Ventral branch of 15 Frontal n. 
oculomotor n. 16 Zygomaticotemporal branch 
8 Trochlear n. 
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Figure 11. Dorsal aspect of the isolated orbital structures 
in the goat. Deep view 
A Dorsal oblique m. (cut) 
B Levator palpebrae 
superioris m. (cut) 
C Dorsal rectus m. (cut) 
1 Infratrochlear n, 
2 Ethmoidal n. 
3 Two long ciliary n. 
4 Nasociliary n. 
5 Communicating branch to 
nasociliary n. 
6 Nasociliary n. 
7 Ventral branch of 
oculomotor n. 
D Retractor bulbi m. 
E Lateral rectus m. 
F External ophthalmic rete 
8 Dorsal branch of 
oculomotor n. (cut) 
9 Oculomotor n, 
10 Trigeminal ganglion 
11 Abducent 
12 Ophthalmic n. 
13 Frontal sinus branch (cut) 
14 Frontal n, (cut) 
15 Zygomaticotemporal branch 
(cut) 
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Figure 12. Dorsal aspect of the isolated orbital structures 
in the goat. Deep view 
A Dorsal oblique îh. (cut) 
B Levator palpebrae 
superior m. 
C Dorsal rectus m. (cut) 
1 Infratrochlear n. 
2 Ethmoidal n. 
3 Three long ciliary mm. 
4 Nasociliary n, 
5 Communicating branch to 
nasociliary n. 
6 Ventral branch of 
oculomotor n. 
D Retractor bulbi m. 
E Lateral rectus 
F External ophthalmic rete 
7 Dorsal branch of 
oculomotor n. 
8 Oculomotor n. 
9 Trigeminal ganglion 
10 Abducent n. 
11 Frontal sinus branch (cut) 
12 Frontal n. 
13 Zygomaticotemporal 
branch (cut) 
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Figure 13. Ventrolateral aspect of the orbital and 
pterygopalatine regions in the goat. Superficial 
view 
A Ventral oblique m. 
B Zygomatic process of 
malar bone 
C Medial pterygoid m. 
D Internal maxillary a. 
E External ophthalmic a. 
1 Terminal branches of 
frontal n 
2 Zygomaticofacial n. 
3 Lacrimal n. 
4 Zygomaticotemporal branch 
5 Frontal sinus branch 
6 Branch from maxillary n. 
to oculomotor n. 
7 Nerve of pterygoid canal 
8 Pterygopalatine n. 
9 Pterygopalatine ganglia 
F Buccinator a. 
G Internal maxillary a. 
H Lacrimal gland 
I Articular surface of 
zygomatic process of the 
temporal bone 
10 Minor palatine n. 
II Greater palatine n. 
12 Caudal alveolar maxillary n. 
13 Maxillary n. 
14 Malar branch 
15 Ventral branch of oculo­
motor n. 
16 Accessory zygomaticofacial 
branch 
17 Malar branch 
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Figure 14. Ventrolateral aspect of the orbital and 
pterygopalatine regions in the goat. Deep view 
A Ventral oblique m. E 
B Zygomatic process of 
malar bone F 
C Lateral rectus m. G 
D Retractor bulbi m. H 
(partially removed) I 
E Retractor bulbi m. J 
(ventral portion) ' K 
1 Optic n. 9 
2 Short ciliary nn. 10 
3 Communicating branch to 11 
nasociliary n. 12 
4 Ciliary ganglion 13 
5 Communicating branch from 
maxillary to oculomotor n. 14 
6 Maxillary n. 15 
7 Pterygopalatine n. 
8 Nerve of the pterygoid 16 
canal 
Retractor bulbi m. 
(ventral portion) 
Dorsal rectus m. 
Lacrimal gland 
Medial pterygoid m. 
Internal maxillary n. 
External ophthalmic a. 
Lateral pterygoid m. 
Pterygopalatine ganglia 
Caudal nasal n. 
Minor palatine n. 
Greater palatine n. 
Caudal alveolar maxillary 
branch 
Malar branch 
Ventral branch of the 
oculomotor branch 
Malar branch 
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Figure 15. Median saggital section of the 
cord removed) 
A Frist trochlear ring H 
B Cricoid cartilage i 
C Arthyenoid cartilage j 
d Thyroid cartilage K 
E Cricothyroid m. L 
F Vocal m. M 
G Ventricular m. N 
1 Vestibulocochlear n. 17 
2 Facial n. 18 
3 Trochlear n. 19 
4 Trigeminal n. 20 
5 Abducent 21 
6 Oculomotor 22 
7 Internal carotid n. 23 
8 Cranial cervical ganglion 
9 Pharyngeal branch of the 24 
10 Glossopharyngeal n. 
11 Tonsillar branch of 10 25 
12 Lingual branch of 10 26 
13 11 a t e r o p h a r y n g e a1 ganglion 27 
14 Branch of the 10 to caudal 28 
stylopharyngeal m. 29 
15 Pharyngeal branch of 20 to 30 
pharyngeal plexus 31 
16 Pharyngoesophageal n. 32 
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head of the goat (brain and spinal 
Epiglottis 
Hyoepiglottic m. 
Thyrohyoid m. 
Common carotid a. 
Levator veli palatini m. 
Tensor veli palatini m. 
Tentorium cerebelli 
Hypoglossal n. 
Cranial laryngeal n. 
Sympathetic trunk 
Vagus n. 
1st cervical n. 
Ansa cervicalis 
Communicating branch of cranial cervical 
ganglion to 1st cervical n. 
Dorsal and ventral roots of 1st cervical 
n. 
External branch of accessory n. 
Hypoglossal n. 
Vagus n. 
Hypoglossal n, rootlets 
Spinal root of accessory n. 
Vagus n. rootlets 
Glossopharyngeal n. rootlets 
Carotid sinus branch 
Internal branch of cranial laryngeal n. 
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Figure 16. Median saggital section of the larynx of the 
goat. The internal branch of the cranial laryngeal 
nerve penetrated the larynx at the level of the 
ventral border of the thyroid cartilage. This 
occurred in 50% of the cases. 
A First tracheal ring 
B Cricoid cartilage 
C Arythenoid cartilage 
D Thyroid cartilage 
H Epiglottis 
13 Glossopharyngeal n. 
18 Cranial laryngeal n. 
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Sheep 
(Figures 17-34 and 39) 
Olfactory nerves 
The olfactory nerves of the sheep were constituted by 
several fiber bundles connecting with the rostroventral aspect 
of the olfactory bulb. The bundles were involved with ex­
tensions of the encephalic meninges as they traversed the 
cribriform plate of the ethmoid bone. On reaching the nasal 
cavity they terminated in the mucosa of the caudal portion 
of the nasal septum and corresponding area of the dorsal 
nasal concha and ethmoidal conchae. The olfactory mucosa 
was somewhat distinct, by its lighter yellowish color, from 
the rest of the nasal mucosa. 
Associated with the olfactory nerves, there were two 
other nerves which also connected with the telencephalon -
the terminal and vomeronasal nerves. 
Terminal nerves These nerve-fibers in the sheep were 
difficult to examine with the naked eye. In some cases they 
could be followed by using the dissecting microscope. They 
appeared running underneath the pia mater, along the branches 
of the rostral cerebral artery. Their terminations could 
not be determined by dissection. 
Vomeronasal nerve It was was developed in the sheep. 
It originated from the area of the dorsal aspect of the 
vomeronasal organ and consisted of several filaments. These 
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coursed under the mucosa of the nasal septum. They ran 
backward and upward in the nasal septum and reached the crib­
riform plate. Here the bundles finally united in a single 
trunk which then traversed a single bony canaliculus on 
the medial side of the cribriform plate. Inside the cranial 
cavity the vomeronasal nerve reached the dorsocaudal aspect 
of the olfactory bulb where it coursed for a few millimeters 
before penetrating the accessory olfactory bulb. 
Optic nerve 
The optic nerve fibers left the eye bulb at the 
inferolateral quadrant. The optic nerve was involved with 
prolongations of the encephalic meninges which formed the 
external and internal sheaths. In its intraorbital course, 
it ran backward and inward toward the optic canal. It 
related to the dorsal and ventral portions of the retractor 
bulbi muscle and just before entering the optic canal, it 
coursed dorsal to the medial rectus muscle. The optic nerve 
made a sinuous trajectory through the orbital cavity, present­
ing two curvatures. The distal curvature presented the con­
cave side facing the lateral aspect of the orbit and was 
rclaLod Lo Lho ciliary ganglion. The short ciliary nerves 
and vessels reached the eye bulb by coursing on the optic 
nerve. After traversing the optic canal, it connected with 
its fellow from the opposite side forming the optic chiasma. 
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Oculomotor nerve 
The oculomotor nerve emerged from the interpeduncular 
fossa by way of several rootlets which coursed outward under 
the cerebral peduncle. After a short course they fused 
into a single trunk which then bent forward to course on 
the floor of the middle cranial fossa between the posterior 
communicating artery and the dura mater. It lay on the 
dorsal surface of the diaphragma sellae and pierced the dura 
mater lateral to the internal carotid artery. It then tra­
versed the orbitorotundum foramen along the dorsal aspect 
of the trigeminal nerve. Here it divided into dorsal and 
ventral branches. 
Dorsal branch The dorsal branch dorsally crossed 
the nasociliary nerve and reached the orbit where it termin­
ated, after dividing into two twigs, in the dorsal rectus 
muscle. Some of its fibers traversed the latter muscle to 
innervate the levator palpebrae superioris muscle. 
Ventral branch The ventral branch was larger and 
coursed forward into the orbit passing medial to the nasocil­
iary nerve and between the dorsal rectus and retractor 
bulbi muscle. Then it curved ventrally between the optic 
nerve and retractor bulbi muscle and appeared at the lateral 
surface of the orbit between the retractor bulbi and ventral 
rectus muscle. Just before reaching that point it gave off 
a large twig which passed medially between the optic nerve 
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and the ventral rectus muscle and reached the internal surface 
of the medial rectus muscle. Hero, it also gave off twigs 
to the medial rectus muscle and was closely related to the 
ciliary ganglion by way of its motor root. At the level of 
the ventral rectus muscle, the ventral branch was joined by 
the strong communicating branch from the maxillary nerve. 
It then coursed upwards on the external surface of the 
ventral rectus muscle and terminated in the ventral oblique 
muscle, near its bulbar insertion. 
Ciliary ganglion The ciliary ganglion was a round 
or, in some cases, elongated ganglionic structure located on 
the ventral branch of the oculomotor nerve. In 20% of the 
cases, it was approximately 10 mm apart from the ventral 
branch of the oculomotor and was connected to the ventral 
branch by the strong motor root. The ciliary ganglion gave 
off two to three short ciliary nerves which coursed upwards 
along the optic nerve and, after dividing into finer twigs, 
penetrated the sclera near the optic nerve. Some twigs from 
the communicating branch of the maxillary nerve to the ven­
tral branch of the oculomotor nerve reached the inferior 
border of the ganglion. The communicating branch from the 
nasociliary nerve also joined the ganglion at this point. 
Trochlear nerve 
The trochlear nerve was a delicate filament which emerged 
from the rostral medullary velum by means of two to three 
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fine twigs. The latter coursed outwardly around the angle 
formed by the caudal colliculus and the rostral cerebellar 
peduncle. Here they fused to form a single trunk which then 
appeared on the lateral aspect of the brain stem between 
the cerebral and cerebellar hemispheres, and among the 
branches of the rostral cerebellar artery. It then curved 
downward and perforated the dura mater at the caudal aspect 
of the tentorium cerebelli near its edge. It coursed onward 
close to the edge of the tentorium cerebelli and passed 
through the upper portion of the orbitorotundum foramen. 
In the foramen it ran medially to the ophthalmic nerve and 
dorsal to the maxillary, oculomotor and abducent nerves. On 
reaching the orbit, the trochlear nerve passed over the 
tendinous insertion of the dorsal rectus and levator palpe-
brae superioris muscles. It then reached the proximal third 
of the dorsal oblique muscle penetrating its caudal border. 
In most cases the nerve received a communicating branch from 
the ophthalmic nerve. 
Trigeminal nerve 
The trigeminal nerve emerged from the caudal aspect of 
the upper portion of the middle cerebellar peduncle by way 
of the sensory and motor roots. The sensory root was the 
largest and after coursing forward for a few millimeters 
perforated the dura mater and joined the trigeminal ganglion. 
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The trigeminal ganglion was relatively large and occupied the 
caudal portion of the maxillary sulcus of the basisphenoid 
bone and covered the oval foramen. It gave rise, from its 
rostral aspect, to a large trunk which was common to the 
ophthalmic and maxillary nerves and emitted, from its ventral 
aspect, the mandibular nerve. The trigeminal ganglion re­
lated medially to the wall of the cavernous sinus and was 
covered by the dura mater to which it sent several meningeal 
branches. At the origin of the trigeminal nerve, the small 
motor root was located ventral to the sensory root. It 
coursed forward and downward, passed underneath the trigem­
inal ganglion and joined the mandibular nerve. The ophthalmic, 
maxillary and mandibular nerves are now going to be 
cons idered; 
Ophthalmic nerve The ophthalmic nerve emerged at ' 
the exit of the orbitorotundum foramen from a common trunk 
with the maxillary nerve. Immediately after its origin, it 
divided into the following branches: 
Zygomaticotemporal branch The zygomaticotemporal 
branch was the most lateral branch of the ophthalmic nerve. 
It emerged from the latter at the orbital apex and ascended 
the orbit on the external surface of the lateral rectus 
muscle. At approximately 3/4 of the distance between the 
apex and base of the orbit, it perforated the periorbit and 
left the orbital cavity in company with the lateral orbital 
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vein. It then ran backward in the retro-orbital fat pad, 
passed under the frontoscutular muscle and was distributed 
in the skin of the temporal region. Here it exchanged twigs 
with the zygomatic branch of the auriculopalpebral nerve. 
In horned specimens, it gave off various cornual branches 
which were distributed to the laterocaudal aspect of the 
base of the horn. 
Lacrimal nerve The lacrimal nerve consisted of 
one to three twigs which originated from the zygomatico­
temporal branch. They coursed upward along with the lacrimal 
artery and frontal nerve and penetrated the lacrimal gland. 
Inside the gland several twigs were given off to the paren-
chyma. Some filaments passed through the gland and reached 
the skin of the upper eyelid where they were distributed. 
Frontal nerve The frontal nerve was given off 
from the ophthalmic nerve at the exit of the orbitorotundum 
foramen. It was closely related to the zygomaticotemporal 
branch. In the orbit, it coursed upward over the external 
ophthalmic artery and on the external surface of the dorsal 
rectus muscle. Then, it passed deep to or, sometimes, inside 
of the lacrimal gland and reached the orbital rim. Here it 
usually bifurcated and distributed on the lateral part of 
the upper eyelid. The above description of the frontal nerve 
corresponded to 55% of the cases. In the other cases, i.e., 
in 45% of them, the frontal nerve emerged from the ophthalmic 
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nerve in a common trunk with the zygomaticotemporal branch. 
In these cases, the frontal nerve detached from the zygo­
maticotemporal branch at a point just below the lacrimal 
gland. From here on its course and distribution were similar 
to the first case. The frontal nerve also varied in thick­
ness from a relatively strong nerve, in most of the cases, 
to a fine twig, in a few specimens. 
Frontal sinus branch The frontal sinus branch 
was a small twig which originated at the exit of the orbitor-
otundura foramen. It coursed upward between the dorsal and 
lateral rectus muscle, passed over the external ophthalmic 
artery and penetrated a small foramen in the medial wall or 
the orbit. 
Muscular branches The ophthalmic nerve furnished 
two to three muscular branches. They coursed upward on the 
external surface of the dorsal rectus muscle. The most medial 
branch was usually the largest. It connected with the tro­
chlear nerve and divided into twigs which terminated in the 
dorsal oblique muscle as well as following the frontal vein. 
The lateral muscular branches terminated in the dorsal rectus 
muscle. 
Nasociliary nerve The nasociliary nerve was the 
most medial and the largest component of the ophthalmic nerve. 
It coursed forward and passed between the dorsal rectus and 
retractor bulbi muscles." Here, it related laterally to the 
ventral branch of the oculomotor nerve and medial to the 
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orbital venous sinus and external ophthalmic rete, and 
supplied two to three twigs to the internal surface of the 
dorsal rectus and levator palpebrae superioris muscles. The 
nasociliary nerve gave off one (in 40% of the cases) or two 
(in 60% of the cases) long ciliary nerves. The site of 
emergence of the long ciliary nerves was variable in the 
different specimens. In 40% of the cases they emerged close 
to the origin of the nasociliary nerve, in 40% of the cases 
they were given off under the dorsal rectus muscle, and in 
20% of the cases they emerged in a common trunk with the 
frontal sinus branch. The long ciliary nerves then coursed 
forward, traversed the orbital sinus and the external 
ophthalmic rete, then divided into two or three twigs which 
traversed the fat tissue over the retractor bulbi muscle. 
They pierced the latter near its bulbar insertion and per­
forated the sclera. In some cases, instead of piercing the 
orbital venous sinus and external ophthalmic rete, the long-
ciliary nerves passed over or.under them. In some cases, 
branches of the long ciliary nerve were connected to the 
short ciliary nerve before perforating the sclera. Under 
the dorsal rectus muscle, the nasociliary nerve gave off 
another branch, the communicating branch with the ciliary 
ganglion, which, after leaving the parent trunk, coursed 
underneath the orbital venous sinus and the external 
ophthalmic rete, passed between the optic nerve and the 
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retractor bulbi muscle and reached the ciliary ganglion. The 
nasociliary nerve then passed between the dorsal oblique and 
medial rectus muscles and, under the ethmoidal artery, it 
divided into the ethmoidal and infratrochlear nerves; 
Ethmoidal nerve The ethmoidal nerve was 
the smaller division. It soon bent medially and accompanying 
the ethmoidal artery penetrated the ethmoidal foramen. It 
then reached the margin of the ethmoidal fossa where it 
coursed rostrally and traversed the cribriform plate. In 
the nasal cavity the ethmoidal nerve distributed to the 
dorsal aspect of the nasal septum and dorsal nasal concha. 
Infratrochlear nerve The infratrochlear 
nerve ascended the orbit coursing on the external surface 
of the medial rectus muscle passing below the pulley for the 
dorsal oblique muscle. At a variable distance from its 
origin it divided into two branches. At the orbital rim 
both branches again divided and here they sent small twigs 
to the skin of the medial part of the upper eyelid. The 
bulk of the branches, however, bent caudomedially and ran 
under, or sometimes over, the orbicularis oculi and frontal 
muscles. The innervated the skin of the frontal region and 
some of their twigs reached the rostrolateral surface of the 
base of the horn, as the cornual branches. 
Maxillary nerve The maxillary nerve began at the 
trigeminal ganglion by a common trunk with the ophthalmic 
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nerve. Its fibers coursed forward on the maxillary sulcus 
of the basisphenoid bone, along the lateral wall of the 
cavernous sinus. In the sulcus, the maxillary nerve was 
flattened lateromedially and was covered by the ophthalmic 
nerve and dura mater. At this point it was traversed by 
some branches of the internal maxillary artery to the rete 
mirabili cerebri. It left the cranial cavity through the 
inferior portion of the orbitorotundum foramen where it 
became more cylindrical in form. At the exit of the fora­
men, two branches, closely related to each other, emerged 
from the dorsal border of the maxillary nerve and coursed 
upward toward the orbit. 
Zygomaticofacial branch The zygomaticofacial 
branch was the most lateral of the two. It coursed, covered 
by the periorbit, in company with branches of the ophthalmic 
nerve. As it passed over the external maxillary artery, it 
deviated rostrally from the branches of the ophthalmic nerve 
and ran on the external surface of the lateral rectus muscle. 
Here it divided into two twigs which continued coursing 
obliquely upward ana distributed in the skin of the lateral 
aspect of the lower eyelid. Two zygomaticofacial branches 
were dissected in one specimen. Connection between the 
zygomaticofacial branch and the zygomaticotemporal 
branch of the ophthalmic nerve were 
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observed in only one specimen. In 40% of the cases it 
furnished one or two twigs to the lateral rectus muscle. 
Communicating branch The communicating branch 
with the oculomotor nerve was the other branch emerging from 
the dorsal surface of the maxillary nerve at the exit of the 
orbitorotundum foramen. It was a strong branch situated 
mediad to the zygomaticofacial branch and ascended the orbit, 
passing medial to the external maxillary artery and orbital 
venous plexus. It then coursed on the lateral edge of the 
ventral rectus muscle and joined the ventral branch of the 
oculomotor nerve. Some of its fibers did not follow the 
ventral branch of the oculomotor nerve. Instead, they 
crossed over it and terminated in the ciliary ganglion. On 
its way, the communicating branch furnished one or two 
slender twigs to the lateral rectus muscle. In one case, 
the communicating branch and the zygomaticofacial branch 
were seen arising from the maxillary nerve combined in a 
single trunk. 
Leaving the orbitorotundum foramen, the maxillary nerve 
coursed rostrally in the upper portion of the pterygopalatine 
fossa, lying on the lateral pterygoid muscle and dorsal to 
the internal maxillary artery. In the pterygopalatine fossa 
it furnished the following additional branches: 
Accessory zygomaticofacial branch The accessory 
zygomaticofacial branch, which arose from the dorsal border 
of the infraorbital nerve, ran upward, perforated the 
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periorbit and coursed on the external surface of the ventral 
rectus muscle. It then divided into two to three twigs 
which connected in a variable manner with the zygomatico­
facial branch before ramifying in the medial aspect of the 
lower eyelid. 
Caudal maxillary alveolar branch A large caudal 
maxillary alveolar branch was given off from the lateral 
surface of the infraorbital nerve. It coursed forward and 
lateral to the infraorbital artery and nerve to penetrate 
the small foramina on the medial side of the maxillary tuber­
osity and supplied the last molar teeth. Frequently, another 
caudal alveolar maxillary branch of smaller size was seen 
emerging behind its larger homonym. It also coursed forward 
toward the maxillary tuberosity where it penetrated. 
Pterygopalatine nerve The pterygopalatine nerve 
was a medial division of the maxillary nerve. It coursed 
forward on the lateral surface of the upper margin of the 
lateral pterygoid muscle and medial to the maxillary nerve. 
Soon it divided into the caudal nasal and greater palatine 
nerves. The site of division was variable. In most speci­
mens the pterygopalatine nerve trunk was short - about 3 to 
5 mm in length. In some specimens an actual trunk was not 
present; here, the caudal nasal and greater palatine nerves 
originated separately from the maxillary nerve. In a few 
specimens, though, the pterygopalatine nerve was comparatively 
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long, measuring about 2 cm in length. In the majority of 
cases, the origin of the caudal nasal and greater palatine 
nerves was characterized by the presence of a neural plexus 
formed by interweaving fibers from the two latter nerves. 
The pterygopalatine ganglia were found amidst the plexus. 
Caudal nasal nerve The caudal nasal nerve, 
after leaving the plexus, ran forward on the lateral surface 
of the rostral portion of the medial pterygoid muscle and 
penetrated the pterygopalatine foramen. It then ran forwaid 
on the floor of the nasal cavity where it furnished twigs 
to the ventral nasal concha, nasal septum and terminated in 
the cranial aspect of the nasal cavity. 
Greater palatine nerve The greater palatine 
nerve descended on the lateral surface of the medial ptery­
goid muscle toward the caudal palatine foramen. The nerve 
emerged on the ventral surface of the hard palate through 
the greater palatine foramen. It then ran forward on the 
palatine sulcus along with the greater palatine artery. It 
innervated the gums and mucosa of the hard palate and ter­
minated in the dental pad. Before penetrating the posterior 
palatine foramen, it gave off the lesser palatine nerve 
which coursed ventrally on the medial side of the maxillary 
tuberosity and innervated the soft palate. Two or three 
accessory palatine branches were given off by the greater 
palatine nerve. They reached the hard palate through the 
small accessory palatine foramina and were distributed 
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in the transition between the soft and hard palates. 
Malar branch Before penetrating the infraorbital 
canal, the maxillary nerve detached, from the dorsal surface, 
a fine tv/ig which coursed dorsally along the malar artery, 
and was distributed mainly to the ventral oblique muscle 
and skin of the medial canthus of the eye. 
The maxillary nerve, now a flat nerve bundle, passed 
into the infraorbital canal where it became the infraorbital 
nerve. Here, the latter furnished the middle maxillary 
alveolar branches to the first molar teeth. The infraorbital 
nerve left the infraorbital canal and, at the lateral nasal 
region, it related deep to the depressor labii maxillaris, 
caninus and levator labii maxillaris muscles. It was fre­
quently divided at the infraorbital foramen into a dorsal 
and ventral group of branches. 
Dorsal group The dorsal group was the largest 
and had the infraorbital artery separating it from the 
ventral group. It coursed forward and a little downward, 
and gave off the following branches; 
External nasal branch The external nasal 
branches, which originated mainly from the dorsal border of 
the dorsal group, ran outward and upward, medially to the 
depressor labii maxillaris, caninus and levator labii maxil­
laris, traversed the levator nasolabialis and were dis­
tributed in the skin of the lateral nasal region. They were 
two to four in number. 
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Internal nasal branches The internal nasal 
branches were large twigs detaching from the dorsal group 
near the infraorbital foramen. They coursed dorsal to and 
parallel with the main group of nerves, turned medially and 
terminated in the mucosa and skin of the nasal vestibule. 
Rostral maxillary labial branches The 
rostral labial maxillary branches represented the continua­
tion of the dorsal group. They were usually two relatively 
large twigs which, coursing forward, ramified in the rostral 
nasal region and rostral half of the skin of the maxillary 
lip. 
Ventral group The ventral group, resulting 
from the bifurcation of the infraorbital nerve, divided, 
after a short course, into two or three caudal maxillary 
labial branches. The latter coursed forward and downward 
toward the caudal half of the maxillary lip where they were 
distributed. Connections between branches of the dorsal 
and ventral group were frequently observed. 
Mandibular nerve The mandibular nerve emerged from 
the cranium through the oval foramen and, after a very short 
course, gave off the following nerves: 
Buccal nerve The buccal nerve originated from 
the rostral border of the mandibular nerve where it was 
frequently associated with the masseteric and lateral 
pterygoid muscle and was joined, in both of its margins, 
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by branches from the otic ganglion. Here it released a twig 
to the temporal muscle. The buccal nerve bent outward pas­
sing through the dorsal margin of the lateral pterygoid 
muscle and then over the internal maxillary artery. In one 
case the nerve ^'as observed coursing below the internal 
maxillary ...r'Cii-y, pi ' group of its fibers passing 
over the artery. It continued forward between the temporal 
and the two pterygoid muscles. At the lateral surface of 
the buccinator muscle it crossed the large buccinator vein 
and gave off two to four fine twigs to the mucous membrane 
and glands of the cheek region. It then passed medial to 
the facial vein and parotid duct where it released the 
parotid branches. The latter ran caudally, following the 
parotid duct, and terminated in the ventral portion of the 
parotid gland. The buccal nerve supplied small branches 
which communicated with the dorsal and ventral buccal 
branches of the facial nerve. Finally, the buccal nerve 
dipped between the buccinator and depressor labii mandibular-
is muscles, and coursed toward the mandibular lip where it 
supplied numerous twigs to the buccal glands and oral 
mucosa. 
Lateral pterygoid nerve The lateral pterygoid 
nerve arose from the mandibular nerve in close association 
with the buccal nerve. It coursed, for a short distance, 
along the buccal nerve and divided into two twigs which 
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penetrated the medial surface of the lateral pterygoid muscle. 
Masseteric nerve The masseteric nerve was given 
off from the lateral aspect of the mandibular nerve. It 
coursed outward and rostrad to the temporomandibular articula­
tion, passed through the mandibular notch and furnished, in 
80% of the cases, the masseteric nerve gave off only one 
deep temporal nerve. The masseteric nerve finally reached 
the deep surface of the masseter muscle in which it was 
distributed. 
Medial pterygoid nerve The medial pterygoid 
nerve orginated from the medial aspect of the mandibular 
nerve. It traversed the otic ganglion and penetrated the 
caudal border of the medial pterygoid muscle. Inside the 
muscle, it furnished a twig which, coursing forward, rami­
fied in its rostral portion. 
Tensoris tympani nerve The tensoris tympani 
nerve arose from the caudal margin of the mandibular nerve 
and, after traversing the otic ganglion, coursed caudad 
along the dorsomedial aspect of the auditory tube. It 
furnished a twig to the tensor veli palatini muscle and 
then penetrated the cavity of the middle ear where it 
terminated in the rostrolateral margin of the tensor 
tympani muscle. 
Auriculotemporal nerve The auriculotemporal 
nerve arose from the caudal border of the mandibular nerve 
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close to its terminal division. The nerve coursed outward 
around the caudal border of the ramus of the mandible and, 
at the deep surface of the parotid gland, divided into the 
transverse facial and rostral auricular nerves. It also 
furnished some twigs which apparently distributed to the 
parotid gland. The rostral auricular nerves coursed upward 
and branched into twigs which connected with the auriculo-
palpebral nerve and were distributed to the skin of the 
rostral auricular region. The transverse facial nerve 
emerged on the face between the parotid gland and the masseter 
muscle. At the medial surface of the parotid lymph node it 
divided into two to five branches which coursed forward and 
supplied the skin of the cheek region. 
Lingual nerve The lingual nerve was the rostral 
branch of the terminal division of the mandibular nerve. 
The division of the mandibular nerve occurred below the 
ventral border of the lateral pterygoid muscle in 60% of the 
cases, whereas in 40% of the cases it occurred at the medial 
surface of the same muscle. The lingual nerve coursed be­
tween the temporal and medial pterygoid muscles and was 
joined by the chorda tympani. At the rostral border of the 
medial pterygoid muscle, it gave the istlimi faucium branch 
and then dipped between the mylohyoid and hyoglossus muscles. 
At the rostral margin of the medial pterygoid muscle it 
furnished a series of fine twigs which terminated in the 
mandibular ganglia. It also gave off the sublingual nerve. 
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This nerve emerged from its parent trunk at variable points. 
In 60% of the cases it originated at the dorsal border of 
the sublingual gland, in 30% of the cases at the lateral 
surface of the gland, and in 10% of the cases at the ventral 
border of the gland. The sublingual nerve coursed forward 
following the lingual nerve a short distance and supplied, 
with variuus twigs, the mucosa of the floor of the mouth. 
It then followed the submandibular duct and was distributed 
in the rostral portion of the buccal mucosa. The lingual 
nerve coursed forward on the ventral edge of the styloglossus 
muscle and turned upward between this and the genioglossus 
muscle. It distributed to the rostral two-thirds of the 
tongue. Connections with the hypoglossal nerve were often 
seen. 
Mandibular alveolar nerve The mandibular 
alveolar nerve was the caudal branch of the mandibular 
division. As it separated from the lingual nerve, it 
furnished the mylohyoid nerve, coursed ventrorostrad on 
the upper surface of the medial pterygoid muscle and pene­
trated the mandibular foramen. Inside the canal it furnished 
the caudal and middle mandibular alveolar branches to the 
molar teeth. Near the mental foramen it gave off the rostral 
mandibular alveolar branch which penetrated the incisor 
canal and supplied the incisor teeth. The mylohyoid nerve 
descended along the caudal margin of the mandibular alveolar 
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nerve, laterally crossed the chorda tyinpani and coursed in 
the mylohyoid groove on the medial surface of the ramus of 
the mandible where it related first to the tendinous portion 
of the temporal muscle, and then to the medial pterygoid 
muscle. At the rostral border of the medial pterygoid 
muscle it gave off several twigs to the mylohyoid muscle and 
rostral belly of the digastric muscle. It continued onward 
between the mylohyoid and digastric muscles and, after per­
forating the rostral portion of the mylohyoid muscle, it 
supplied the subcutaneous tissue of the rostral portion of 
the intermandibular region. 
Parasympathetic ganglia associated with the trigeminal 
nerve 
Otic ganglion The otic ganglion of the sheep 
was a large structure located mainly at the rostral border 
of the mandibular nerve, and prolonged backward on the 
medial side and then on the caudal border of that nerve. 
It was covered by the lateral pterygoid muscle and related 
dorsally 'co the buccal nerve. The ganglion gave off two 
strong twigs, from its rostral and caudal aspect, which 
coursed upward and joined the buccal nerve. The lesser 
petrosal nerve, which constituted the ganglion's motor root, 
joined its caudal border, after coursing along with the 
tensor tympani nerve. The tensoris velipalatine nerve 
traversed the ganglion to distribute on the lateral surface 
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of the tensor veli palatine muscle. The ganglion was firmly 
attached to the mandibular nerve by way of several small 
and short twigs. 
Pterygopalatine ganglia The pterygopalatine 
ganglia were formed of four to seven ganglionic structures 
located at the pterygopalatine fossa and associated with the 
caudal nasal nerve. The ganglia were associated to each 
other by nerve-fibers and constituted a large plexus with 
the fibers of the caudal nasal and greater palatine nerves. 
The ganglia were joined by the nerve of the pterygoid canal 
near the exit of the orbitorotundum foramen. The ganglia 
gave off several twigs which coursed upward and penetrated 
the periorbit. From here on these fibers could not be fol­
lowed. They also gave off fibers which joined the maxillary, 
greater palatine and caudal nasal nerves. 
Mandibular ganglia They numbered one to nine 
ganglionic structures, irregularly distributed in an approxi­
mately triangular area delimited by the rostral border of 
the medial pterygoid muscle, lingual nerve and mandibular 
duct. They varied in size from a little less than 1 mm to 
6 mm in length. They were connected to each other by a 
small number of fibers and to the lingual nerve by communica­
ting branches. The ganglia sent off several twigs which, 
coursing along the mandibular duct, penetrated the mandibular 
and sublingual glands. 
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Abducent nerve 
The abducent nerve was constituted by several rootlets 
which originated from the medulla oblongata at the medial 
end of the trapezoid body and close to the pyramid. Near 
the origin, the fibers united in a single trunk which pursued 
an outward course and then bent forward running inside the 
subarachnoid space. It perforated the dura mater at the 
middle cranial fossa, medial to the trigeminal nerve. It 
then reached the cavernous sinus and passed through the 
rete mirabili cerebri. In the sinus the abducent nerve 
received various twigs from the internal carotid plexus and 
lay on the medial surface of the trigeminal nerve. It left 
the cranial cavity through the orbitorotundum foramen. At 
the orbital apex it coursed laterally, passing between the 
ophthalmic and maxillary nerve. It then reached the internal 
surface of the lateral rectus muscle which it penetrated. 
Before penetrating lateral rectus muscle, the abducent nerve 
gave off two to three twigs which disappeared on the lateral 
aspect of the retractor bulbi muscle. 
Facial nerve 
The facial nerve emerged from the lateral aspect of the 
medulla oblongata, between the middle cerebellar peduncle 
and the trapezoid body. First, it coursed upward and then 
turned outward in company with the vestibulocochlear nerve 
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and penetrated the internal acoustic meatus. In the meatus, 
the facial nerve coursed rostral to and exchanged some fibers 
with the vestibulocochlear nerve. It then penetrated the 
facial canal. By coursing inside the facial canal, it 
presented the same disposition and curvatures as the canal. 
Thus, near the bottom of the internal acoustic meatus it 
bent backward forming the geniculum where it presented the 
geniculate ganglion. The canal and the nerve then curved 
downward. Finally the nerve left the temporal bone through 
the stylomastoid foramen. In its intraosseous course, the 
facial nerve was joined, near the stylomastoid foramen. In 
its intraosseous course, the facial nerve was joined, near 
the stylomastoid foramen, by the auricular branch of the 
vagus nerve and gave off the following branches; 
Greater petrosal nerve The greater petrosal nerve 
was a relatively thick branch which originated from the 
geniculate ganglion and left the bone passing through its 
canaliculus in the petrous portion. It then coursed down­
ward and at the entrance of the foramen lacerum was joined 
by the deep petrosal nerve from the internal carotid plexus. 
It became, from here on, the nerve of the pterygoid canal. 
This nerve left the cranial cavity close to the rostral 
border of the foramen lacerum. After coursing in a sulcus 
on the lateral and ventral aspect of the basisphenoid bone, 
it passed through the pterygoid canal and terminated in the 
pterygopalatine ganglia. 
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Stapedius muscle branches Inside the facial canal, 
the facial nerve related very closely to the stapedius 
muscle and supplied it with some short twigs. 
Chorda tympani The chorda tympani arose from the 
facial nerve as the latter started its descending course 
inside the facial canal. The chorda tympani then coursed 
upward and forward and traversed the tympanic cavity passing 
mediad to the manuubrium of the manubrium of the malleus. 
It re-entered the tympanic cavity wall, passing through the 
canaliculus for the chorda tympani, then left the petrous 
portion of the temporal bone through the petrotympanic fora­
men. It coursed downward and forward on the medial wall of 
the tympanic bulla and passed over or, in some cases, under 
the middle meningeal artery. It then reached the lateral 
surface of the medial pterygoid muscle where it passed under 
the mandibular alveolar nerve and finally joined the the 
lingual nerve. 
At the exit of the stylomastoid foramen, the facial nerve 
gave off the following additional branches; 
Caudal auricular nerve The caudal auricular nerve 
originated from the dorsal border of the facial nerve at the 
stylomastoid foramen. It coursed upward along with the caudal 
auricular artery, under the parotid gland. The nerve passed 
medial to the deep cervicoauricular muscle to which it furn­
ished a few twigs. The nerve, still coursing along with the 
homonym artery, passed medial to the parietoscutular and 
parietoauricular muscles where it .divided into several twigs. 
These twigs terminated in the superficial cervicoauricular, 
deep scutuloauricularJ cervicoscutular, parietoscutular and 
parietoauricular muscles. One of these twigs did not termi­
nate in this group of muscles. Instead, it coursed forward 
around the conchal cartilage, and passed between the deep 
scutuloauricular muscle and the scutiform cartilage. Its, 
then, passed under the superficial scutuloauricular 
muscle and penetrated the conchal cartilage at the tragus. 
Inside the auricular cavity, it coursed toward the external 
acoustic meatus to finally terminate in the styloauricular 
muscle. 
Internal auricular branch After originating from the 
facial nerve, the internal auricular branch divided into two 
to three twigs. These twigs ran upward, covered by the 
parotid gland, and penetrated the conchal cartilage, at 
variable points. They supplied the skin of the internal sur­
face of the pinna. 
Digastric branch It was the first nerve to arise 
from the ventral border of the extratemporal portion of the 
facial nerve. The digastric branch presented five modalities 
of course on its way to the caudal belly of the digastric 
muscle : 
a. In 28% of the cases it coursed downward on the 
lateral surface of the occipitohyoid muscle. At the ventral 
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border of this muscle the digastric branch traversed its 
structure before penetrating the caudal belly of the digastric 
muscle. 
b. In 24% of the cases the digastric branch ran the 
upper half of its course on the lateral surface of the occipito-
hyoid muscle. The lower half of the course was inside the 
structure of the occipitohyoid muscle. The digastric branch 
then left the latter muscle to penetrate the caudal belly of 
the digastric muscle. 
c. In 24% of the cases it penetrated the dorsal margin 
of the occipitohyoid muscle immediately after its origin. It 
traversed the whole structure of the muscle and appeared at 
its ventral margin. Then, the digastric branch divided into 
several twigs which terminated in the caudal belly of the 
digastric muscle. 
d. In 12% of the cases the digastric branch coursed 
inside the occipitohyoid muscle, except for a short distance 
on the lateral surface of this muscle. 
e. In 12% of the cases the branch coursed entirely on 
the lateral surface of the occipitohyoid muscle before 
reaching the caudal of the digastric muscle. 
Stylohyoid branch The stylohyoid branch left the 
facial nerve after the digastric branch. It coursed ventrad 
following either the medial wall (in 57% of the cases) or 
the lateral wall (in 43% of the cases) of the caudal auricular 
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artery. It penetrated the stylohyoid muscle at the junction 
between the tendinous and fleshy portions. 
The facial nerve then coursed inside the structure of 
the parotid where it gave off its terminal branches: auricuio­
palpebral nerve, dorsal buccal branch and ventral buccal 
branch. In most cases the facial nerve gave off the auricuio­
palpebral nerve from its dorsal border and then, after a short 
course, divided into dorsal buccal and ventral buccal branches. 
This disposition was the most frequently observed and occurred 
in 85% of the cases. In 15% of the cases all three nerves 
originated by trifurcation from the facial nerve. 
Auricuiopalpebral nerve After originating from the 
facial nerve, the auricuiopalpebral nerve coursed dorsoros-
trally, in company with the superficial temporal vein and 
covered by the parotid gland. The nerve was, in all cases, 
caudal to the parotid lymph node. From its caudal margin, 
the nerve gave off 1 or 2 rostral auricular branches which 
innervated the rostral auricular muscles. These branches 
were associated, in most cases, with branches of the auriculo­
temporal nerve. The auricuiopalpebral nerve furnished twigs 
to the facial cutaneous muscle. In some cases, it also gave 
off small twigs which coursed backward in the parotid gland 
and joined the caudal auricular nerve. 
The auricuiopalpebral nerve then continued as the 
zygomatic nerve, as it bent rostrally toward the temporal 
angle of the eye. Underneath the frontoscutular muscle^ it 
gave off a strong branch, which, coursing rostrorcedially, 
anastomosed with branches of the zygomaticotemporal branch 
and was distributed to the laterorostral portion of the base 
of the horn. It also sent branches, which, coursing forward, 
anastomosed with branches of the infratrochlear nerve. The 
zygomatic branch then sent twigs which terminated in the 
frontal, corrugator supercilii and orbicularis oculi muscles. 
Dorsal buccal branch The dorsal buccal branch arose 
from the facial nerve under the parotid gland. Here it re­
lated in 80% of the cases lateral to the superficial temporal 
vein, whereas in 20% of the cases it passed medial to this 
vein. It coursed rostrally and at the rostral border of the 
parotid gland related the parotid lymph node. The dorsal 
buccal branch coursed around the ventral border of the parotid 
lymph node. In 10% of the cases it passed on the medial side 
of the lymph node, and in 5% of the cases it coursed around 
the dorsal border of the lymph node. 
The dorsal buccal branch crossed the lateral surface of 
the masseter muscle in company with the transverse facial 
nerve, artery and vein. In one case it gave off a relatively 
large twig which coursed ventrally on the lateral surface 
of the masseter and joined the ventral buccal branch. In 
this case, the ventral buccal branch was a very fine twig 
which coursed along the parotid duct. At the rostral margin 
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of the inasseter muscle it v/as joined by the communicating 
twig from the ventral buccal branch, forming an intricate 
plexus. From the plexus, twigs emerged to the zygomatic, 
buccinator and orbicularis oris muscles. The dorsal buccal 
branch then turned dorsad and followed the facial vein, pas­
sing under the zygomatic muscle. It followed the vein as a 
single nerve or divided into two portions, which passed 
lateral and medial, respectively, to the facial vein. After 
a short course the two portions again reunited in a single 
trunk, constituting a "neural ring" around the facial vein. 
In 50% of the cases, the dorsal buccal branch was constituted 
by a single nerve trunk. In 50% of the cases, the presence 
of the "neural ring" was observed. 
The dorsal buccal branch penetrated between the 
orbicularis oris and depressor rostri muscles, after giving 
off twigs to the malar muscle. It then divided into several 
twigs which innervated the orbicularis oris, depressor labii 
maxillaris, caninus, levator labii maxillaris and levator 
nasolabialis muscles. Some fibers anastomosed with the infra­
orbital nerve. During its course the dorsal buccal branch 
also furnished twigs to the facial cutaneous muscle. 
Ventral buccal branch The ventral buccal branch had 
approximately the same thickness as the dorsal buccal branch, 
except in one case in which it was very slender. The origin 
of the ventral buccal branch was always covered by parotid 
gland tissue, except in one case when it took place on the 
lateral surface of the masseter muscle. Under the parotid 
gland, the ventral buccal branch established a lateral or 
medial relationship with the superficial temporal vein. In 
80% of the cases, the ventral buccal branch coursed lateral 
to the superficial temporal vein, whereas in 20% of the cases 
it related medial to the vein. 
After emerging at the rostral border of the parotid gland, 
the ventral buccal branch was covered by the facial cutaneous 
muscle and coursed obliquely in a ventrorostral direction on 
the lateral surface of the masseter muscle. This disposition 
was observed in 80% of the cases. In 20% of the cases, the 
ventral buccal branch described a curve following the lateral 
aspect of the ventral border of the masseter muscle. 
While coursing on the lateral surface of the masseter 
muscle, the ventral buccal branch related dorsally or ventral-
ly with the parotid duct. In 75% of the cases the nerve was 
dorsal to the duct. (It crossed the duct near the caudal 
border of the masseter muscle in 55% of the cases, whereas 
in 45% of the cases, the ventral buccal branch crossed the 
parotid duct near the rostral border of the same muscle. In 
the majority of cases the ventral buccal branch laterally 
crossed the duct, with the exception of 2 cases in which the 
nerve crossed it medially,) In 25% of the cases, the ventral 
buccal branch coursed ventral to the parotid duct and in this 
instance the nerve did not cross the duct. 
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At the level of the rostral border of the massetor muscle, 
the ventral buccal branch also laterally crossed the facial 
vein and, at this point furnished, in 90% of the cases, a 
fine twig. This twig coursed upward along the facial vein 
and connected with the dorsal buccal branch, constituting a 
nerve plexus. In 5% of the cases, this connecting branch 
was absent and in another case, i.e. in 5% of the cases, it 
was represented by a fairly large twig which sprang from the 
ventral buccal branch, underneath the parotid gland, and 
joined the dorsal buccal branch on the lateral surface of 
the masseter muscle. 
The ventral buccal branch then coursed along the ventral 
border of the depressor labii mandibularis muscle. Here it 
furnished twigs, in a variable pattern, to the depressor 
labii mandibularis and buccinator muscles. It then passed 
underneath the former in which it ramified. Tv/igs to the 
facial cutaneous muscle originated from the ventral buccal 
branch and were observed in 50% of the cases. Some of the 
twigs, after coursing for a variable distance, again joined 
the ventral buccal branch; this was observed in 60% of the 
cases. 
Vestibulocochlear nerve 
The vestibulocochlear nerve originated from the dorso­
lateral aspect of the medulla oblongata, close to the lateral 
end of the trapezoid body. It coursed laterally along the 
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caudal aspect of the facial nerve and penetrated the internal 
acoustic meatus. The vestibulocochlear nerve then divided 
into the vestibular and cochlear parts, after exchanging twigs 
with the facial nerve. 
Vestibular part The vestibular part was placed dorsal 
to the cochlear part. It was a little softer in texture than 
the cochlear part. At the bottom of the internal acoustic 
meatus it presented the vestibular ganglion and then divided 
into a dorsal and ventral branch. The dorsal branch was larger 
and pierced the dorsal vestibular area at the bottom of the 
meatus. The ventral branch coursed ventrally and caudally 
and penetrated the ventral vestibular area. The dorsal and 
ventral branch supplied particular areas of the utricule 
and saccule. 
Cochlear part The cochlear part ran outward on the 
floor of the internal acoustic meatus. At the bottom of the 
meatus it pierced the cochlear area reaching the base of the 
modiolus. Here it divided into various twigs which terminated 
in the spiral ganglion. 
Glossophary nge a1 nerve 
The glossopharyngeal nerve emerged from the dorsolateral 
aspect of the medulla oblongata, below the ventral border of 
the caudal cerebellar peduncle. Its rootlets, lined up in a 
rostrocaudal direction, were continuous with those of the 
vagus and accessory nerves. The glossopharyngeal rootlets 
then coursed outward and grouped in a single trunk which 
penetrated the jugular foramen in company with the vagus and 
accessory. At the exit of the jugular foramen and usually 
outside the dura mater, it presented the small proximal 
ganglion. The glossopharyngeal nerve then descended in a 
sulcus on the caudomedial wall of the tympanic bulla, passing 
medial to the upper portion of the stylohyoid bone. On the 
wall of the tympanic bulla and near the jugular foramen, the 
glossopharyngeal nerve bore the distal ganglion whose presence 
was indicated by a slight swelling of the nerve trunk. This 
ganglion emitted tne slender tympanic nerve which coursed 
upward, then passed between the tympanic and petrous portions 
of the temporal bone and reached the tympanic cavity. Here 
it coursed on the wall of the promontorium where it was con­
nected by 1 or 2 caroticotympanic nerves of the internal 
carotid plexus forming the tympanic plexus. The lesser 
petrosal nerve was the continuation of the tympanic plexus 
and coursed along the wall of the promontorium, then passed 
over the tensor tympani muscle. It left the tympanic cavity 
coursing along the tensor tympani nerve on the dorsal aspect 
of the auditory tube and terminated in the otic ganglion. 
The glossopharyngeal nerve then crossed the medial 
surface of the occipitohyoid muscle where it furnished the 
branch to the carotid sinus. This branch ran caudally and 
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terminated on the anterolateral aspect of the origin of the 
occipital artery. In 20% of the cases the glossopharyngeal 
nerve, before giving the branch to the carotid sinus, ex­
changed twigs with the vagus nerve. It then coursed on the 
caudal border of the caudal stylopharyngeal muscle where it 
furnished the pharyngeal branch. This branch joined the 
like-name branch of the vagus to constitute the pharyngeal 
plexus. In 20% of the cases two pharyngeal branches were 
given by the glossopharyngeal nerve. In 20% of the cases 
the carotid sinus nerve and pharyngeal branch did not communi­
cate with its vagal homonym. A little below the origin of 
the pharyngeal branch, the glossopharyngeal nerve gave off 
one branch to the caudal stylopharyngeal muscle which pene­
trated the caudal border of the middle-third of the muscle. 
It continued coursing downward along the caudal border of 
the stylohyoid bone and pierced the fibers of the hyopharynge&L 
muscle. Here the glossopharyngeal nerve trunk was somewhat 
enlarged forming the lateropharyngeal ganglion. It then 
ran on the submucosa of the lateral aspect of the pharynx 
where it supplied various twigs to the pharyngeal mucosa and 
tonsils. It finally penetrated the tongue as the lingual 
branch and was distributed in its caudal one-third. 
Vagus nerve 
The vagus nerve emerged from the dorsolateral aspect of 
the medulla oblongata, caudal to the glossopharyngeal nerve. 
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It left the cranial cavity by v/ay of the jugular foramen. 
As it passed through that- opening, it v/as accompanied by 
and involved in the sheath of dura mater and arachnoid, with 
the accessory nerve. Both nerves were separated from the 
glossopharyngeal nerve which lay rostrally in the jugular 
foramen. In this region, the vagus presented a small grayish 
dilatation, the proximal ganglion. The latter gave off an 
ascending twig, the auricular branch, which joined the facial 
nerve inside the facial canal. The vagus then coursed caudad, 
in association with the accessory nerve, and was joined by 
the internal branch of the latter nerve. The internal branch 
was not clearly identified in the sheep due to the intimate 
vagal-accessory association. After separating from the 
remaining portion of the accessory, the vagus passed medial 
to the occipital artery and followed the common carotid artery 
in the neck. The branches of the vagus, in the retropharyngeal 
region were: 
Pharyngeal branch In half of the cases the pharyngeal 
branch arose from the vagus at the level of the atlantoccipital 
articulation- in the other cases it emerged a little farther 
down the middle of the atlas. It coursed toward the pharynx 
passing lateral to the sympathetic trunk. Before reaching 
the pharynx, the pharyngeal branch divided into two groups 
of branches. In 50% of the cases the division was made close 
to the origin from the vagus. In these cases the trunk of 
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pharyngeal branch was 5 ram or less in length. In 20% of the 
cases the trunk was greater than 5 mm; in some specimens it 
reached 20 .mm. In 30% of the cases the pharyngeal branch 
was not present as such; here the vagus gave off both groups 
directly. The most rostral division of the pharyngeal branch 
joined its homonym from the glossopharyngeal nerve constitu­
ting the pharyngeal plexus. The caudal division was the 
pharyngoesophageal nerve. Connections between the rostral 
division and the pharyngoesophageal nerve, on the lateral 
aspect of the pharynx, were observed in 55% of the cases. 
The pharyngoesophageal nerve ran caudally on the dorsolateral 
aspect of the pharynx, supplied several twigs to the thyro-
pharyngeal and cricopharyngeal muscles and terminated in the 
structure of the rostral portion of the esophagus. In 75% 
of the cases, the branches of the pharyngoesophageal nerve 
were connected with the recurrent laryngeal nerve at the 
origin of the esophagus. While coursing on the dorsolateral 
surface of the pharynx, the pharyngoesophageal nerve exchanged 
twigs with the external branch of the cranial laryngeal nerve, 
and in 55% of the cases the pharyngoesophageal nerve was 
joined by that branch. 
Cranial laryngeal nerve The cranial laryngeal nerve 
emerged 1 cm caudal to the pharyngeal branch. It descended, 
by the side of the pharynx, first lateral to the sympathetic 
trunk, and then medial to the common carotid artery, gave 
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off the external branch and continued as the internal branch. 
The distal ganglion was not observed grosly. 
External branch In 55% of the cases the 
external branch joined the pharyngoesophageal nerve. In the 
other cases, it coursed downward and backward on the pharynx 
and lateral to the pharyngoesophageal nerve. It exchanged 
twigs with that nerve and terminated in the thryopharyngeal 
and cricothyroid muscles. It also supplied branches to the 
thryoid gland, and, in a few cases, some of its branches 
associated with the recurrent laryngeal nerve. In two cases, 
the vagus gave off a small branch which originated caudal 
to the cranial laryngeal nerve and joined the pharyngoesopha­
geal nerve. 
Internal branch The internal branch coursed 
downward in company with the cranial laryngeal artery and 
penetrated the larynx between the thyropharyngeal and the 
hyopharyngeal muscles. It passed into the thyroid fissure 
of the thyroid cartilage where it divided into two groups of 
branches. The rostral group was usually the largest and 
soon broke up into several twigs which innervated the mucosa 
lining the larynx. The caudal group ran caudad along the 
internal surface of the thyroid lamina and then on the dorsal 
surface of the dorsal cricoarytenoid muscle. Here it fur­
nished some twigs to the pharyngeal mucosa and traversed the 
caudal border of the cricopharyngeal muscle to join the 
pharyngoesophageal nerve. In 50% of the cases, it also was 
connected with the recurrent laryngeal nerve. In most of 
the cases the connection was made by a small twig which joined 
the recurrent laryngeal nerve at the level of the dorsal 
cricoarytenoid muscle. However, in two cases the bulk of 
the caudal group joined the recurrent laryngeal nerve and 
sent only small twigs to the pharyngoesophageal nerve. 
Accessory nerve 
The accessory nerve was formed by cranial and spinal 
roots. The cranial root was constituted by fibers which arose 
from the lateral aspect of the medulla oblongata, caudal to 
the vagal rootlets. They coursed outward toward the jugular 
foramen. The spinal root was composed of fibers which emerged 
from the lateral aspect of the first five cervical segments of 
the spinal cord. After emerging on the surface of the spinal 
cord, the fibers joined each other to form a trunk that in­
creased in thickness as it progressed forward toward the 
cranium. The trunk lay between the dorsal roots of the spinal 
nerves and the denticulate ligament, and reached the caudal 
cranial fossa after piercing the foramen magnum. Here it 
turned outward and joined the cranial root forming the accessory 
nerve, which left the cranial cavity through the jugular fora­
men, in company with the glossopharyngeal and vagus nerve. 
After leaving the cranial cavity, it coursed closely associated 
to the lateral side of the vagus nerve and was directed 
downward on the caudomedial aspect oi the tympanic bulla. 
Both nerves ran distally behind the cranial cervical ganglion. 
The accessory nerve then passed medial to the occipital artery 
and divided into external and internal branches. The internal 
branch continued coursing downward and, after a short course, 
joined the vagus nerve. The external branch was the larger, 
coursed outward caudally crossing the occipitohyoid muscle. 
At the level of the atlas it passed lateral to the rectus 
capitis ventralis muscle. It then coursed backward along with 
the branch of the occipital artery to the sternomastoid muscle, 
exchanged twigs with the ventral branch of the second cervical 
nerve and divided into ventral and dorsal branches. The 
ventral branch coursed downward and backward and finally 
divided into two to three twigs which terminated into the 
sternomastoid, cleidomastoid and cleidoccipital muscles. In 
most cases the ventral branch exchanged twigs with the ventral 
branch of the second, third and fourth cervical nerves and 
finally terminated on the medial surface of the trapezius 
muscle. 
Hypoglossal nerve 
The hypoglossal nerve arose from the ventrolateral 
surface of the medulla oblongata by a series of rootlets which 
then unite into four to six bundles. In a large number of 
specimens, one to two small dorsal roots could be observed 
emerging from the lateral aspect of the medulla oblongata. 
They coursed downward to join the bundles of the hypoglossal 
in the subarachnoid space near the entrance to the hypoglossal 
canal. A small ganglion was usually attached along the fibers 
of the dorsal root. The hypoglossal nerve left the caudal 
cranial fossa through the hypoglossal canal. An accessory 
hypoglossal canal was frequently observed and soKe of the 
hypoglossal bundle fibers traversed it to join the main trunk 
outside the cranial cavity. The hypoglossal nerve then 
coursed downward on the medial side of the occipitohyoid 
muscle, medial to the accessory nerve and caudal to the vagus. 
It curved foward passing between the latter nerves and behind 
the origin of the occipital artery. In 20% of the cases the 
hypoglossal nerve passed in front of the origin of that 
artery. The nerve now coursed on the medial side of the 
stylohyoid and digastric muscles, following the lingual artery. 
It then pierced the space between the mylohyoid and hyoglossal 
muscles and, running along the mandibular duct, it turned 
upward at the cranial border of the hyoglossal muscle. It 
penetrated the tongue between the styloglossal and genioglos­
sal muscle and ramified in the intrinsic musculature of the 
tongue. At the medial surface of the occipitohyoid muscle, 
the hypoglossal nerve was joined by a strong communicating 
branch from the first cervical nerve. This branch failed to 
appear in only one case. After passing on the lateral side 
of the common carotid artery, the hypoglossal nerve gave off 
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a large branch which coursed caudally along the common carotid 
artery and finally broke up into various uWigs to the sterno­
hyoid, sternothyroid, omohyoid and sternomastoid muscles. In 
20% of the cases this branch was joined by a branch of either 
the first or second cervical nerve constituting the ansa 
cervicalis. Just before the hypoglossal nerve passed medial 
to the stylohyoid muscle, it furnished a branch which ran down­
ward and penetrated the thyrohyoid muscle. At the medial 
side of the mylohyoid muscle the hypoglossal nerve furnished 
several twigs to the hyoglossal and styloglossal muscles 
and one small twig to the geniohyoid muscle. 
Cranial cervical ganglion 
The cranial cervical ganglion of the sheep was a greyish 
and fusiform structure located in the retropharyngeal region. 
It was imbedded in the fat tissue which filled that region, 
lying on the lateral aspect of the rectus capitis ventralis 
muscle. The ganglion measured 6 to S mm in length and 5 to 
6 mm in diameter. It was joined by the sympathetic trunk 
and gave off the following branches: 
Internal carotid nerve This nerve emerged from the 
proximal pole of the ganglion and coursed upward and a little 
forward, medial to the glossopharyngeal nerve and in front 
of the internal carotid artery. It lay on a sulcus on the 
medial surface of the tympanic bulla and reached the rostral 
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portion of the jugular foraiiien. After piercing the cartilage 
that filled the foramen, the internal branch divided into 2 
to 3 branches. The most lateral one passed on the ventral 
aspect of the wall of the promontorium where it gave off 1 
or 2 caroticotympanic nerves. These nerves were very 
short and immediately joined the tympanic nerve on the 
promontory of the middle ear. The internal carotid 
nerve continued coursing forward, now inside the caver­
nous plexus on the floor of the middle cranial fossa. 
Here it furnished the deep petrosal nerve which coursed 
outward and joined the greater petrosal nerve at the 
exit of the foramen lacerum, forming the nerve of the 
pterygoid canal. In the cavernous sinus, the internal 
carotid nerve divided in several twigs which, after 
traversing the rete mirabili cerebri, joined the tri­
geminal ganglion and abducent nerve. Some of its fibers 
reached the hypophysis following the blood vessels. 
Jugular nerve This nerve emerged, in most of the 
cases, from the caudal aspect of the internal carotid nerve. 
The majority of its fibers joined the hypoglossal nerve. 
External carotid nerve It originated from the 
distal pole of the ganglion and coursed caudally to be 
distributed on the wall of the external carotid and 
lingual arteries. Some of its fibers ran distally on 
the wall of the common carotid artery. 
Pharyngeal branch The pharyngeal branch was a 
relatively small twig which originated either from the 
rostral border or distal pole of the ganglion. It 
usually joined the rostral twig of the pharyngeal 
branch but it was also seen joining the pharyngo-
esophageal nerve. In some cases it appeared to be 
absent. 
Communicating branch with the 1st cervical nerve 
As in the goat, the cranial cervical ganglion had a 
communcating branch with only the 1st cervical nerve. 
It emerged from the caudal border of the ganglion and 
joined the ventral branch of the 1st cervical nerve. 
Figure 17. Superficial innervation o 
muscle removed except its 
A Levator nasolabialis 
B Levator labii maxillaris m. 
C Caninus m. 
D Depressor labii maxillaris m. 
E Malar m. 
F Zygomatic m. 
G Buccinator m. 
H Facial cutaneous m. (eut.) 
I Frontal m. 
J Orbicularis oculi m. 
1 Infrati-ochloar n. 
2 Zygomatic branch of auriculo-
palpebral n. 
3 Zygomaticotemporal branch 
4 Rostral auricular branches 
5 Branches of transverse facial n. 
6 Greater auricular n. 
7 External branch of accessory n. 
the head of the sheep (facial cutaneous 
insertions) 
K Masseter m. 
L Frontoscutular m. 
M Interscutular m. 
N Superficial scutuloauricular m. 
0 Zygomaticoauricular m. 
P Parotidoauricular m. 
Q Brachiocephalic m. 
R Brachiocephalic m. 
S Parotid lym.plinode 
T Parotid duct 
U Parotid gland 
8 Dorsal branch of accessory n. 
9 Ventral branch of accessory n. 
10 Ventral branch of 2nd cervical nerve 
11 Ventral branch of 2nd cervical nerve 
12 Dorsal buccal branch 
13 Ventral buccal branch 
14 Communicating branch between 12 and 
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Figure 18. Morphological variations of the dorsal and 
and auriculopalpebral nerve of the sheep 
ventral buccal branches 
A 
B 
C 
D 
E 
m ( cut) Facial cutaneous 
Masseter m. 
Parotid lymphnode 
Parotid gland (partj.ally removed) 
External jugular v. 
Left 
1 
2 
3 
4 
5 
6 
Right 
Branches of transverse facial n. 
Auriculopalpebral n. 
Dorsal buccal branch medial to 
superficial temporal v. 
Ventral buccal branch medial to 
superficial temporal v. 
Connecting branch of 4 to 3 origi­
nating under the parotid gland 
Ventral buccal branch coursing on 
the ventral border of the masseter 
m. 
Parotid branches from buccal n. 
1 
2 
3 
4 
5 
6 
7 
Branches of transverse facial n. 
Auriculopalpebral n. 
Cutaneous branch connecting with 2 
Dorsal buccal branch passing below 
parotid lymphnode 
Slender ventral buccal branch insid; 
parotid gland 
Slender ventral buccal branch on 
masseter m. 
Large twig from 4 connecting with 6 
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Figure 19. Morphological variations of the dorsal and ventral buccal branches 
and aur iculopa.lpebral nerve of the sheep 
A Facial cutaneous m. 
B Masse ter ra. 
C Parotid lymph node 
D Parotid gland 
E External jugular v. 
Le f t 
1 
2 
Right 
o 
4 
6 
7 
8 
Transverse facial n. 
Auriculopalpebral n. with a 
branch coursing backward to 
join the caudal auricular n. 
Dorsal buccal branch coursing above 
the parotid lymph node 
Ventral buccal branch inside the 
parotid 
Ventral buccal branch on surface 
of the masseter 
Parotid branches from buccal n. 
Connecting branch from 3 to 5 
Connecting branch from 5 to 3 
1 
2 
6 
7 
Branches of transverse facial n. 
Auriculopalpebral n. with facial cutaneous 
branches and connecting branch coursing 
backward to join caudal auricular n. 
originating Dorsal buccal branch 
furcation of facial nerve 
Ventral buccal branch inside the 
gland 
Ventral buccal branch of lateral 
of the masseter n 
Parotid branches from buccal n. 
Connecting branch from 5 to 3 
from tri" 
parotid 
surface 
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Figure 20. Deep view of the 
the sheep (ramus 
A Occiptiohyoid n. 
B Common carotid a. 
C Stylohyoid m. 
D Digastric m. (rostral 
belly) 
E External carotid a. 
F Internal maxillary a. 
G Muscular branch of E 
lateral aspect of the head in 
of the mandible removed) 
H Lingual a. 
Ï Alveolar mandibular a. 
J Lateral pterygoid m. 
IÏ Medial pterygoid m. 
L Buccinator v. 
¥l Dorsal buccal glands 
IN Transverse facial a. 
0 Parotid duct 
P Facial v. 
1 Stylohyoid branch 
2 Digastric branch 
3 Auriculopalpebral n. 
4 Auriculotemporal n. 
5 Chorda tympani 
6 Mandibular n. 
7 Masseteric n. 
S Otic ganglion 
9 Deep temporal n. 
10 Lateral pterygoid n. 
11 Buccal n. 
12 Dorsal buccal branch 
13 Communicating from 14 to 12 
14 Buccal n. 
15 Ventral buccal branch 
16 Parotid branches from 14 
17 Communcating branch from 
15 to 12 
13 Alveolar mandibular n. 
19 Branch of 21 to rostral 
belly of digastric m. 
20 Lingual n. 
21 Mylohyoid n. 
22 Alveolar mandibular n. 
23 Stylohyoid branch 
24 Hypoglossal n. 
25 Branch of 24 to throhyoid 
m. 
26 Vagus n. 

Figure 21. Deep lateral view of the 
uheep (mandible removed) 
head c 
A Obliquus capitis caudalis m. I 
B Occipitohyoid m. J 
C Lateral pterygoid m. K 
D Medial pterygoid m. L 
E Esophagus M 
F Cricopharyngeal m. N 
G Thyropharyngeal m. 0 
II Thyropharyngeal m. P 
1 Dorsal branch of accessory n. 14 
2 Ventral branch of accessory n. 
3 External ]• -anch of accessory n. 15 
4 Vagus n. 16 
5 1st cervical n. & connecting 17 
branch to 6 18 
6 Hypoglossal n. 19 
7 Digastric branch 21 
8 Mandibular n. 22 
9 Alveolar ir. aidibular n. 23 
10 Lingual n. 24 
11 Buccal n. 25 
12 Sublingual n. 26 
cranial portion of neck in the 
Cr i c o t h y r o i d in , 
Thyrohyoid m. 
Caudal belly of digastric m. 
Stylohyoid m. 
Caudal stylopharyngeal m. 
Cranial stylopharyngeal m. 
Rostral belly of digastric muscle 
Mylohyoid m. 
Branches of mylohyoid n. to rostral belly 
of digastric m. 
Mylohyoid n. 
Glossopharyngeal n. 
Branch of 8 to thyrohyoid m. 
Stylohyoid branch 
Internal branch of cranial laryngeal n. 
Caudal twig of 19 
Branch of 25 to cricothyroid m. 
Recurrent laryngeal n. 
Dorsal branch of recurrent laryngeal n. 
External branch of cranial laryngeal n. 
Muscular branch of hypoglossal n. 

Figure 22. Deep lateral view of the head and rostral portion of the neck in the 
sheep (mandible and mylohyoid m. removed) 
A Esophagus I 
B Cricopharyngeal m. J 
C Cricothyroid m. K 
D Sternothyroid m. L 
E Thyropharyngeal m. M 
F Thyrohyoid m. N 
G Caudal stylopharyngeal m. 0 
H Rostral stylopharyngeal m. 
1 Pharyngeal branch of vagus n. 17 
2 Branch of 1 to pharyngeal plexus 13 
3 Glossopharyngeal n. 19 
4 Branch of 3 to caudal stylopharyn­ 20 
geal m. 21 
5 Alveolar mandibular n. 22 
6 Li -gual n. 23 
7 Buccal n. 24 
8 Istliumus faucium branch 25 
9 Communicating branch of lingual 26 
to mandibular ganglia 27 
10 Mucous branches of lingual n. 28 
11 Sublingual n. 29 
12 Branch of 16 to geniohyoid m. 30 
13 Branches of 15 to sublingual gland 31 
14 Branches of 16 to hyoglossal and 
styloglossal mm. 
15 Mandibular ganglia 
16 Hypoglossal n. 
Occipitohyoid m. 
Stylohyoideum of hyoid bone 
Lateral pterygoid m. 
Medial pterygoid m. 
Styloglossal m. 
Mandibular duct 
Sublingual gland 
Branches of 15 to mandibular gland 
Branch of 16 to thyrohyoid m. 
Internal branch of cranial laryngeal n. 
Pharyngoesophageal n. 
Caudal twig of 19 
External branch of 23 
Branch of 22 to thyroid gland 
Recurrent laryngeal n. 
Muscular branch of hypoglossal n. 
Vagus n. 
S ymp athetic trunk 
Cranial laryngeal n. 
External branch of accessory nerve 
Hypoglossal n. 
Communicating branch of 1st cervical 
nerve of hypoglossal n. 
J Jy 16 15 U 13 N 
18 
25. 26, 
to 
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2*4 2b 22 21 20 
Figure 23. Morphological variations of the mandibular ganglia 
in number, size, shape, and afferent and efferent 
branches in the sheep. 
Key to schematic drawings: 
Mandibular ganglia - black irregular dots 
Efferent and afferent branches - black lines 
Lingual nerve - white band 
Mandibular duct - stippled band 
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Figure 24. Nerves to the larynx and pharynx of the sheep. 
Lateral view 
A Esophagus H Cranial stylopharyngeal m. 
B Cricopharyngeal m. I Styloglossal m. 
C Cricothyroid in. Hyoglossal in. 
D Omohyoid m. Parainastoid process 
E Thryopharyngeal m. L Levator veli palatini m. 
F Thryohyoid m. M Tensor veli palatini m. 
G Caudal stylopharyngeal in. N Sublingual gland 
1 Pharyngeal branch of 3 14 Vagus n. 
2 Pharyngeal plexus 15 Syinpathetic trunlc 
3 Glossopharyngeal n. IS External branch of 
4 Branch of 3 to caudal accessory n. 
stylopharyngeal m. 17 Cranial laryngeal n. 
5 Hypoglossal n. IS External carotid n. 
6 Branch of 5 to thyrohyoid 19 Communicating branch of Is 
in. cervical n. to hypoglossal 
7 Internal branch of 17 n. 
8 Pharyngoesophageal n. 20 Communicating branch of 
9 Caudal twig of 7 cranial cervical ganglion 
10 External branch of 17 to 1st cervical n. 
11 Recurrent laryngeal n. 21 Pharyngeal branch of -
12 Muscular branch of 5 vagus n. 
13 Branch from vagus to 22 Cranial cervical ganglion 
esophagus 23 Carotid sinus branch 
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Figure 25. Ansa cervicalis and communicating branch from 
1st cervical nerve to hypoglossal nerve in the 
sheep. Variations 
IX Glossopharyngeal n. 
X Vagus n. 
XI Accessory n. 
XII Hypoglossal n. 
CB Communicating branch from C^^ to hypoglossal 
Cl Ventral branch of 1st cervical n. 
AC Ansa cervicalis 
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Figure 26. Dorsal aspect of the orbital structures of the 
sheep. Superficial view 
A Dorsal oblique in. C Dorsal rectus m. 
B Levator palpebrae D Lacrimal gland 
superioris m. E Rete mirabili cerebri 
F Caudal clinoid process 
1 Ethmoidal nerve 10 Trigeminal ganglion 
2 Infratrochlear n. 11 Meningeal branches of 
3 Terminal branches of trigeminal n. 
frontal n. 12 Abducent n. 
4 Zygomaticotemporal branch i3 Oculomotor n. 
5 Lacrimal n. 14 Ophthalmic n. 
6 Frontal n. 15 Trochlear n. 
7 Frontal sinus bran ch 16 Ventral branch of 
S Dorsal branch of oculomotor n. 
oculomotor 17 Optic n. 
9 Maxillary n. IS Muscular branches of 
trigeminal n. 
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Figure 27, Dorsal 
sheep. 
nerve. 
as'oe et :he orbital structures in the 
Morphological vari: 
Superficial view 
•tions of the ophthalmic 
A • Dorsal orbital v. 
B Dorsal oblique m. 
C Levator palpebrae 
superioris m. 
D Dorsal rectus m. 
1 Lacrimal n. 
2 ?rontal n. (emerging 
from 4) 
3 Frontal sinus branch 
4 Zygomaticotemporal 
branch 
5 Maxillary n. 
6 Abducent n. 
7 Trigeminal n. 
S Lateral rectus m. 
F Lacrimal gland 
G Lacrimal a. 
H Lateral orbital v. 
I Internal maxillary a. 
C Oculomotor n. 
9 Ophthalmic n. 
10 Common trunk to 3 and 13 
II Trochlear n. 
12 Nasociliary n. 
13 Muscular branch of 9 
14 Ethmoidal branch 
15 Infratrochlear n. 

Figure 28. Dorsal aspect of the orbital structures in the 
sheep. Long ciliary nerves emerging under the 
dorsal rectus m. Deep view 
A -Medial rectus m. B 
B Dorsal oblique m. (cut) E 
C Levator palpebrae F 
superioris m. (cut) G 
h 
1 Zygomaticotemporal branch 9 
2 Long ciliary nerves 10 
3 Lacrimal n. 11 
4 Frontal n. 
5 Frontal sinus branch 12 
6 Maxillary n. 13 
7 Abducent n. 
8 Trigeminal ganglion 14 
15 
Dorsal rectus m. (cut) 
Retractor bulbi 
Lateral rectus m. 
Internal maxillary a. 
External ophthalmic rete 
Oculomotor n. 
Muscular branch 
Dorsal branch of 
oculomotor n. 
Nasociliary n. 
Communicating branches wi 
nasociliary n. 
Ethmoidal n. 
Iniratrochlear n. 
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gure 29. Dorsal aspect of the 
sheep. Long ciliary 
the frontal sinus brz 
orbital structures in the 
nerves emerging together wi 
nch. Deep view 
Medial rectus 
Dorsal oblique ru. 
Levator palpebrae 
superioris m. 
Dorsal rectus rn. 
n. 
Retractor bulbi rn. 
Lateral rectus m. 
Internal maxillary a. 
External opthalmic rete 
Zygomaticotemporal branch 3 
Lacrimal n. 
Frontal n. 
Long ciliary nerve 10 
Ophthalmic n. 
Abducent 11 
Trigeminal ganglion 12 
13 
Oculomotor n. 
Dorsal branch of oculomo­
tor n. 
Ventral branch of 
.oculomotor n. 
Nasociliary n. 
Ethmoidal n. 
Infratrochlear n. 
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Figure  30. Ventrolateral aspect of the orbit and pterygo­
palatine regions in the sheep. Superficial view 
A Articular surface of Internal maxillary a. 
zygomatic process of G Greater palatine a. 
temporal bone Medial pterygoid m. 
B External ophthalmic a. Lacrimal gland 
C Branch of B to rete Lateral rectus m. 
niirabili cerebri %{ Malar a. 
D Internal maxillary a. L Zygomatic process of 
E Buccinator a. malar bone 
M Ventral oblique m. 
1 Malar branch 3 Nerve of the pterygoid 
2 Caudal alveolar canal 
lîiaxillar branch 9 Abducent n. 
3 Greater palatine n. 10 Muscular branch 
4 Ventral branch of 11 Muscular branch 
oculomotor n. 12 Frontal sinus branch 
5 Accessory zygomatico­ 13 Frontal n. 
facial branch 14 Lacrimal n. 
6 Zygomaticofacial branch 15 Zygomaticotemporal branch 
7 Maxillary nerve 16 Terminal branches of 
frontal n. 
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Figure 31. Ventrolateral aspect of the orbital and 
pterygopalatine regions in the sheep. Deep view 
A Orbital process F Internal maxillary a. 
B Dorsal rectus ra. G Medial pterygoid m. 
C Retractor bulbi n. H Lateral rectus m. (cut) 
D External ophthalmic a. I Ventral rectus m. (cut) 
E Branch of F to rete O Ventral oblique m. 
mirabili cerebri K Zygomatic process of 
malar bone (cut) 
1 Short ciliary nn. s Greater palatine n. 
2 Optic n. 9 Pterygopalatine ganglia 
3 Ventral branch of 10 Nerve of the pterygoid 
oculomotor n. canal 
4 Malar branch 11 Communicating branch of 
5 Caudal alveolar maxillary maxillary n. to 
branch oculomotor n. 
6 Maxillary n. 12 Ciliary ganglion 
7 Caudal nasal n. 13 Communicating branch with 
nasociliary n. 
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Figure 32.. Lateral aspect of the orbital structures in the 
sheep. Superficial view 
A Levator palpebrae 
superioris m. 
B Lacrimal gland 
C Lateral rectus m. 
1 Ventral branch of 
oculomotor n. 
2 Malar branch 
3 Greater palatine n. 
4 Caudal maxillary 
alveolar branch 
5 Accessory zygomatico­
facial branch (double) 
6 Pterygopalatine ganglia 
7 Connecting branch to 
oculomotor n. 
8 Nerve of the pterygoid 
canal 
D Ventral oblique m. 
E External ophthalmic a. 
F Internal maxillary a. 
G Greater palatine a. 
9 Zygomaticofacial branch 
10 Maxillary n. 
11 Mandibular n. 
12 Trigeminal ganglion 
13 Trochlear n, 
14 Oculomotor n. 
15 Muscular branch of 
ophthalmic n, 
16 Frontal sinus branch 
17 Frontal n. 
18 Lacrimal n. 
19 Zygomaticotemporal branch 
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ure 33. Lateral aspect of the orbital structures in 
the sheep. Superficial view 
Levator palpebrae C Lateral rectus m. 
superioris m. û Ventral oblique m. 
Dorsal rectus m. 
Ventral branch of Zygomaticofacial branch 
oculomotor n. 10 Maxillary n. 
Malar branch 11 Mandibular n. 
Maxillary n. 12 Trigeminal ganglion 
Caudal alveolar maxillar y 13 Trochlear n. 
branch 14 Oculomotor n. 
Greater palatine n. 15 Muscular branch of 
Accessory zygomatico­ ophthalmic n. 
temporal branch 16 Frontal sinus branch 
Connecting branch of 10 to 17 Zygomaticotemporal branch 
oculomotor n. 13 Lacrimal n. 
Nerve of the pterygoid 19 Frontal n. 
canal 
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Figiu-e 34. Median sa^gital section of the 
cord removed) 
A First trochea.l ring I 
B Cricoid cartilage J 
C Arytenoid cartilage X 
D Thyroid cartilage L 
E Cricothyroid m. M 
F Caudal portion of vocal m. N 
G Cranial portion of vocal m. 0 
H Ventricular m. 
1 Vestibulocochlear n. 20 
2 Facial n. 21 
3 Trochlear n. 22 
4 Trigeminal n. 23 
5 Abducent n. 
6 Oculomotor n. 24 
7 Carotid sinus branch 
3 Glossopharyngeal n. 25 
9 Pharyngeal branch of 8 23 
10 Pharyngeal plexus 27 
11 Pharyzigoesophageal n. 28 
12 Lateropharyngeal ganglion 29 
13 Tonsillar branch of 8 30 
14 Lingual branch of 8 31 
15 Mucous branch of 8 3 2 
16 External cartoid n. 33 
17 Internal branch of 20 
18 Internal branch of 20 
19 External branch of 20 
head of the sheep. (Brain and spinal 
Epiglottis 
Thyrohyoid m. 
Hyoepiglottic m. 
Common carotid a. 
Caudal stylopharyngeal m. 
Caudal naso.l wall 
Tentorium cerebelli 
Cranial laryngeal n. 
S y mp a the tic 11- u nk 
Vagus n. 
Connecting branch from 1st cervical n. 
to hypoglossal n. 
Connecting branch of cranial cervical 
ganglion to 1st cervical n. 
Dorsal and ventral roots of 1st cerival n. 
Hypoglossal n. 
Vagus n. 
Cranial cervical ganglion 
Hypoglossal n. with dorsal root 
Spinal root of accessory n. 
Vagus n. rootlets 
Glossopharyngeal n. rootlets 
Internal carotid n. 

Bovine 
(Figures 35-39) 
Olfactory nerves 
The olfactory nerves were formed by several fine bundles 
of nerve fibers which attached to the rostroventral aspect of 
the olfactory bulb. They traversed the cribriform plate of 
the ethmoid bone and were distributed to the olfactory mucosa 
of the nasal cavity which encompassed the caudal portion of 
the nasal septum, and the corresponding areas of the dorsal 
nasal concha and ethmoidal conchae. 
Besides the olfactory nerves, there were two other nerve-
fiber bundles, the terminal and vomeronasal nerves, which were 
distributed to the nasal cavity and attached to the rostral 
portion of the telencephalon. 
Terminal nerves The terminal nerves were attached by 
way of two to four very slender filaments to the medial sur­
face of the trigonum olfactorium and area paraolfactoria. The 
filaments then coursed forward passing on the medial olfactory 
stria and then on the medial side of the olfactory bulb. They 
were covered by pia mater and presented small enlargements of 
different sizes, the terminal ganglia. The terminal nerves 
then pierced the cribriform plate near the median plane and 
coursed forward under the mucosa lining the nasal septum. Here 
they could not be followed by dissection because they were very 
fine and intermingled with adjacent tissues. 
Vomeronasal nerve The vomeronasal nerve arose iro% the 
dorsal surface of the vomeronasal organ by way of several fila­
ments. The latter coursed backward and upward on ohe submucosa 
of the nasal septum and united into two to three bundles which 
later joined each other in a single trunk. It then passed 
through the medial side of the cribriform plate and emerged at 
the ethmoidal fossa where it then coursed outward to lay on the 
dorsal aspect of the olfactory bulb. The vomeronasal nerve 
coursed on the latter for a few millimeters and then reached 
the accessory olfactory bulb where it penetrated. 
Optic nerve 
The fibers of the optic nerve, which originated in the 
cells of the ganglionic layer of the retina, left the lamina 
cribrosa of the sclera at the inferolateral quadrant of the 
eye bulb. They were then enclosed by the prolongation of the 
encephalic meninges which extended from the cranial cavity to 
the sclera of the bulbus oculi. The intraorbital portion of the 
optic nerve was directed backward toward the orbital apex. It 
was surrounded by the retractor bulbi muscle but separated by 
a quantity of fat in which ran the short ciliary nerves and 
vessels. The optic nerve had a somewhat flexuous course 
presenting two curvatures whose convexities faced the lateral 
and medial aspects of the orbit, respectively. Before entering 
the canal, the optic nerve passed between the retractor bulbi 
and medial rectus muscles. It then traversed the optic canal 
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and joined with the opposite nerve at the optic chiasrna. 
Oculomotor nerve 
The oculomotor nerve originated from the interpeduncular 
fossa where its fibers initially coursed outward, passing 
between the rostral cerebellar and caudal cerebral arteries. 
It then bent forward, coursing in the interpeduncular cisterna 
below the posterior communicating artery and dorsolaterally to 
the diaphragma sellae. At the lateral side of the internal 
carotid artery it perforated the dura mater and coursed, for 
a short distance, inside the cavernous sinus and then along the 
dorsomedial side of the maxillary nerve. Immediately after 
leaving the cranial cavity through the upper medial part of 
the orbitorotundura foramen, it divided into a dorsal and 
ventral branch. 
Dorsal branch The dorsal branch was smaller than the 
ventral branch and, after a short course, divided into two 
twigs which penetrated the internal surface of the dorsal 
rectus muscle near its lateral border. Some twigs of the 
dorsal branch traversed the latter muscle and were distributed 
in the levator palpebrae superioris muscle. 
Ventral branch The ventral branch represented the 
continuation of the parent trunk. It passed between the retrac­
tor bulbi and dorsal rectus muscles, running medially to the 
nasociliary nerve. It then bent ventrolaterally dipping be­
tween the optic and retractor bulbi muscle. In some cases 
it traversed the structure of the retractor bulbi muscle. The 
vonLral branch Lhon appeared cours in;-;' on Llie lit Lernal suriaco 
of the ventral rectus muscle. I-Iere it furnished one rela­
tively large twig which, coursing medially, reached the in­
ternal surface of the medial rectus muscle. It also gave off, 
at this point, various twigs to the ventral rectus muscle, and 
was closely associated to the ciliary ganglion by way of its 
motor root. The ventral branch then coursed forward and out­
ward and, at the lateral border of the ventral rectus muscle, 
received the communicating branch from the maxillary nerve. 
It passed around the lateral border of the ventral rectus 
muscle and then coursed obliquely upward on its external 
surface. It finally terminated in the ventral oblique muscle 
near its bulbar insertion. 
Ciliary ganglion The ciliary ganglion was firmly 
attached to the ventral branch of the oculomotor nerve so that 
its boundaries, it most cases, were not clearly recognizable. 
The ciliary ganglion gave off two to four twigs, the short 
ciliary nerves, which coursed upward and underneath the optic 
nerve. Some of them divided into smaller branches before they 
penetrated the sclera near the optic nerve. The communicating 
branch with the ciliary ganglion was a strong branch which left 
the nasociliary nerve and penetrated the ganglion by its 
caudal aspect. The ciliary ganglion also received a twig from 
the communicating branch of the maxillary nerve to the ventral 
branch of the oculomotor nerve. 
Trochlear nerve 
The trochlear nerve was a slender filament which emerged 
at the rostral medullary velum. It coursed outward passing-
over the rostral cerebellar peduncle, immediately behind the 
caudal colliculus. The nerve then wound forwards around the 
rostral cerebellar peduncle and appeared at the lateral aspect 
of the brain stem, between the cerebral and cerebellar hemi­
spheres. It penetrated the caudal surface of the tentorium 
cerebelli coursing downward close to its free border. In 
some cases, while coursing inside the dura mater it divided 
into 2 to 3 twigs which again united near the orbitorotundum 
foramen. The trochlear nerve then passed forward laying on the 
dorsomedial side of the ophthalmic nerve and laterally to the 
oculomotor nerve. It left the cranial cavity as a single 
trunk through the upper portion of the orbitorotundum foramen. 
At the orbital apex it first crossed over the dorsal branch 
of the oculomotor nerve, and then over the insertion of che 
dorsal rectus and levator palpebrae superioris muscles. Here 
it was joined by some fibers of the ophthalmic nerve. The 
trochlear nerve then reached the external surface of the distal 
third of the dorsal oblique muscle where it disappeared, after 
branching into two or three twigs. 
Trigeminal nerve 
The trigeminal nerve originated from the upper lateral 
side of the pons and was composed of a large sensory root and 
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a small motor root. The former was placed dorsolateral to the 
latter. The sensory root coursed forward and after a short 
distance joined the trigeminal ganglion. 
The trigeminal ganglion was an elongated mass of white 
and gray tissues which occupied the caudal portion of the 
maxillary sulcus of the basisphenoid bone, lying, in part, over 
the entrance of the oval foramen. The ganglion was covered 
by dura mater which was firmly attached to it, and was bounded 
medially by the wall of the cavernous sinus and the rete 
mirabili cerebri. It was joined by several filaments from the 
internal carotid plexus of the sympathetic and it sent, from 
its dorsal surface, twigs to the dura mater. 
The motor root emerged from the brain stem intimately 
associated with the sensory root. It coursed forward with 
the latter and, passing underneath the trigeminal ganglion, 
joined the mandibular nerve. 
From the trigeminal nerve originated the ophthalmic, 
maxillary and mandibular nerves. 
Ophthalmic nerve The ophthalmic nerve was the smallest 
division of the trigeminal nerve. It arose from the trigemi­
nal ganglion in a common trunk with the maxillary nerve. 
Coursing forward and dorsal to the maxillary nerve, it left 
the middle cranial fossa through the orbitorotundum foramen 
in company with the maxillary, oculomotor, trochlear and 
abducent nerves. At the exit of the orbitorotundum foramen, 
the ophthalmic nerve divided into the following branches; 
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Zygomaticoteniporal branch The zygomaticotemporal 
branch was, together with the nasociliary nerve, the largest 
division of the ophthalmic nerve. It was constituted by two 
rather large fasciculi which originated from the lateral side 
of the ophthalmic nerve at the exit of the orbitorotundur.i 
foramen. Both fasciculi ascended the orbit on the external 
surface of the lateral rectus muscle, passing over the ex­
ternal ophthalmic artery. In some cases the medial fasciculus 
passed under the external ophthalmic artery. Just caudal to 
the lacrimal gland, the two fasciculi united with each other. 
The zygomaticotemporal branch, now a single trunk, turned 
outward perforating the periorbit in company with the lateral 
orbital vein. Leaving the orbit, it coursed backward, upward 
and a little inward, traversed the retroorbital fat pad and 
passed under the frontoscutular muscle. It then divided into 
several twigs which supplied the skin of the temporal region. 
Some of these twigs connected with those of the zygomatic 
branch of the facial nerve. In horned specimens most of the 
fibers of the zygomaticotemporal branch coursed toward the 
horn, as the cornual branches, terminating into the latero-
posterior surface of its base. 
Lacrimal nerve The lacrimal nerve was constituted 
by small twigs which usually left the medial fasciculus of the 
zygomaticotemporal branch and penetrated the lacrimal gland 
at its caudal border. In some cases the lacrimal nerve 
arose directly from the ophthalmic nerve. Some twigs of the 
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lacrimal nerve traversed the gland and reached the skin of the 
lateral portion of the upper eyelid where they terminated. 
Frontal nerve The frontal nerve emerged directly 
from the ophthalmic nerve or in a common trunk with the frontal 
sinus branch. In some specimens it arose from the zygomatico­
temporal branch. It ascended the orbit passing either over the 
external ophthalmic artery or its rete. It then coursed along 
with the lacrimal artery, and passed under the lacrimal gland 
in which some of its fine twigs apparently terminated. Leav­
ing the orbit it reached the lateral portion of the upper 
eyelid and adjacent area where it was distributed. 
Frontal sinus branch The frontal sinus branch 
was a slender twig which, in most cases, originated from the 
ophthalmic nerve. In some cases it was observed emerging 
together with the frontal nerve, and, more rarely, from the 
zygomaticotemporal branch. It coursed upward in the orbit 
between the lateral and dorsal rectus muscles. After passing 
over the external ophthalmic artery it bent backward and pene­
trated a small foramen in the medial wall of the orbit. It 
then reached the frontal sinus in whose mucosa it was 
distributed. 
Muscular branches Usually one or two relatively 
large muscular branches were give off by the ophthalmic nerve. 
They coursed forward on the dorsal surface of the dorsal 
rectus and levator palpebrae superioris muscles, and exchanged 
twigs with the trochlear nerve. The large twig usually 
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divided into two branches. One followed the trochlear nerve, 
terminating on the dorsal surface of the dorsal oblique muscle, 
whereas the other accompanied the frontal artery and vein. 
Other twigs were seen mainly supplying the internal surface 
of the dorsal rectus muscle. 
Nasociliary nerve The nasociliary nerve was the 
most medial branch of the ophthalmic nerve. Close to its 
origin, it gave off the long ciliary nerve which coursed for­
ward and soon divided into two twigs. One penetrated the 
orbital venous sinus, traversed the external ophthalmic rete, 
then coursed on the retractor bulbi muscle :to finally penetrate 
the sclera. The other twig passed over the orbital venous 
sinus and, after piercing the retractor bulbi muscle, also 
penetrated the sclera near the exit of the optic nerve. At 
the orbital apex, the nasociliary nerve passed between the 
retractor bulbi and dorsal rectus muscles, coursing medially 
to the external ophthalmic artery and laterally to the ventral 
branch of the oculomotor nerve. Here it gave off the strong 
communicating branch to the ciliary ganglion. The latter 
coursed along the ventral branch of the oculomotor nerve to 
reach the ciliary ganglion. The nasociliary nerve then passed 
between the medial rectus and dorsal oblique muscles where it 
divided into the ethmoidal and infratrochlear nerves. 
Ethmoidal nerve The ethmoidal nerve was the 
smaller and after bending medially it coursed along with the 
ethmoidal artery toward the ethmoidal foramen in which it 
penetrated. The ethmoidal nerve then coursed around the 
ethmoidal fossa and pierced the cribriform plate. In the 
nasal cavity, it distributed to the nasal septum and dorsal 
nasal concha. 
Infratrochlear nerve The infratrochlear 
nerve ascended the orbit along the external surface of the 
medial rectus muscle, passing ventrorostrally to the pulley 
for the dorsal oblique muscle. During its course in the 
orbit, it divided into two to three branches. After reaching 
the orbital rim, near the medial canthus of the eye, the 
branches of the infratrochlear nerve turned backward coursing 
posteromedially in the structure of the orbicularis oculi and 
frontal muscles. They supplied the medial part of the upper 
eyelid and the skin of the frontal region. Some twigs, the 
cornual branches, reached the anterolateral surface of the 
base of the horn where they terminated. 
Maxillary nerve The maxillary nerve was constituted 
by fibers which originated from the lower portion of the 
trigeminal ganglion. It coursed forward on the maxillary 
sulcus of the basisphenoid bone where it was associated for 
a while with the fibers of the ophthalmic nerve. The maxillary 
nerve was, at this point, a flattened band. It related 
medially to the abducent nerve and the wall of the cavernous 
sinus. It related, on the dorsal aspect, to the ophthalmic, 
oculomotor and trochlear nerves. While coursing on the 
maxillary sinus, it was traversed by some branches of the 
internal maxillary artery to the rate mirabili cerebri. The 
maxillary nerve left the skull through the lower portion of 
the orbitorotundum foramen where it became more cylindrical 
in form. It crossed the pterygopalatine fossa passing along 
the dorsal margin of the lateral pterygoid muscle and then on 
the upper part of the rostral portion of the medial pterygoid 
muscle. It then coursed on the maxillary tuberosity and pene­
trated the infraorbital canal where it became the infraorbital 
nerve. In the pterygopalatine fossa the maxillary nerve gave 
off the following branches: 
Zygomaticofacial branch The zygomaticofacial 
branch arose from the dorsal aspect of the maxillary nerve 
near the exit of the orbitorotundum foramen. It coursed up­
ward toward the orbit, running under or, sometimes, over the 
external ophthalmic artery. Then, it crossed obliquely the 
external surface of the lateral rectus muscle where it usually 
divided into two branches. The latter passing along the ventral 
edge of the lacrimal gland, reached the orbital rim and finally 
was distributed in the skin of the lateral portion of the lower 
eyelid and adjacent area. Connection between this branch and 
the accessory zygomaticofacial branch were frequently observed. 
Accessory 2ygomaticofacial branch The accessory 
zygomaticofacial branch was smaller than its predecessor. It 
also originated from the dorsal aspect of the maxillary nerve 
and a little in front of the zygomaticofacial branch. It 
was directed upward, perforated the periorbit and ran on the 
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ventrolateral aspect of the orbit, between the lateral rectus 
and ventral rectus muscles. It frequently divided into two or 
more branches which finally, after leaving the orbit, ramified 
in the skin of the medial portion of the lower eyelid. 
Communicatir,.cy branch The communicating branch to 
the oculomotor nerve arose medially to the zygomaticofacial 
branch from the dorsal surface of the maxillary nerve. It 
coursed to the orbit following the zygomaticofacial branch 
with which it exchanged some fibers. After crossing obliquely 
the external surface of the lateral rectus muscle, it joined 
the ventral branch of the oculomotor nerve. liere it gave off 
a twig which passed over the ventral branch of the oculomotor 
nerve and terminated in the ciliary ganglion. 
Pterygopalatine nerve The pterygopalatine nerve 
originated from the medial aspect of the maxillary nerve, one 
to tv/o centimeters rostral to the exit of the orbitorotundum 
foramen. Immediately after its origin it divided into the 
caudal nasal.and greater palatine nerves. 
Caudal nasal nerve The caudal palatine nerve 
coursed forward crossing the lateral surface of the medial 
pterygoid muscle, at the pterygopalatine fossa. This portion 
of the nerve was in close association with the pterygopalatine 
ganglia. At the rostral border of the medial pterygoid muscle, 
it turned slightly medial and penetrated the pterygopalatine 
foramen. It then reached the nasal cavity where it gave off 
twigs to the mucosa of the ethmoidal conchae and ventral nasal 
concha, and ramified along the ventral portion of the nasal 
septum and on the floor of the nasal cavity. 
Greater palatine nerve The greater palatine 
nerve was located ventral to the caudal nasal nerve. It 
coursed also on the lateral surface of the medial pterygoid 
muscle at the pterygopalatine fossa. Running along with the 
artery of like-name the nerve penetrated the caudal palatine 
foramen and reached the hard palate through the greater pala­
tine foramen. In the hard palate, it coursed forward along 
with the greater palatine artery between the bone and submucosa. 
It was distributed to the mucosa of the hard palate and gums, 
and reached the dental pad where it terminated. Near its 
origin at the pterygopalatine fossa, the greater palatine 
nerve gave off a small branch, the lesser palatine nerve. 
The latter coursed downward on the lateral surface of the 
rostral portion of the medial pterygoid muscle, passed medial 
to the maxillary tuberosity and ramified on the dorsal aspect 
of the soft palate. 
Caudal maxillary alveolar branches The caudal 
maxillary alveolar branches, two to three in number, arose at 
the pterygopalatine fossa from the lateral aspect of the 
maxillary nerve. They coursed forward and downward to pene­
trate the maxillary tuberosity where they supplied, with 
dental branches, the last molar teeth. 
Malar branch Near the entrance to the infraorbital 
canal, the maxillary nerve gave off a small twig, the malar 
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branch, which arose from its dorsal surface and ran upward 
following the malar artery. It was distributed in the skin of 
the area adjacent to the medial canthus of the eye. 
The infraorbital nerve was the continuation of the maxil­
lary nerve in the infraorbital canal. In the canal it gave 
off the middle maxillary alveolar branches which supplied, 
with dental branches, the first molar teeth. It then emerged 
in the lateral nasal region through the infraorbital foramen. 
Here it was deeply situated to the depressor labii maxillaris, 
caninus and levator labii maxillaris muscles and usually di­
vided into a dorsal and ventral group of branches. 
Dorsal group The dorsal group was larger and, 
after coursing forward, gave off the external and internal nasal 
branches and then continues as the rostral maxillary labial 
branch. 
Ventral group The ventral group was usually 
constituted by a small branch, the caudal maxillary labial 
branch which, in some cases, left the infraorbital canal 
through an accessory foramen located ventral to the infraorbital 
foramen. It coursed forward and downward to the caudal portion 
of the maxillary lip. Connections were usually observed 
between the ventral and dorsal groups. 
External nasal branches The external nasal 
branches numbered two to four delicate twigs which coursed 
upwards and medial to the above-mentioned muscles. Then, 
they perforated the levator nasolabialis muscle and ramified 
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in the skin of the lateral and dorsal nasal regions. 
In Lernal nasal branches The internal nasal 
branches were composed of two relatively strong branches 
which coursed forward and deep to the lateral nasal musculature, 
then turned inward to distribute in the mucosa and skin of the 
nasal vestibule. 
Rostral maxillary labial branch The dorsal 
group, after giving off the above branches, coursed forward 
under the lateral nasal musculature, then turned slightly 
ventral to terminate in the rostral portion of the maxillary 
lip. 
.Mandibular nerve The mandibular nerve was detached 
from the ventral aspect of the trigeminal ganglion. It was 
strengthened by the motor root whose fibers, running under the 
trigeminal ganglion, joined the nerve near its origin. The 
mandibular nerve left the cranial cavity through the oval fora­
men. It coursed downward, forward and a little outward covered 
by the lateral pterygoid muscle. After a short distance the 
mandibular nerve gave off, from its dorsal aspect, a large 
branch from which arose the buccal, masseteric and lateral 
pterygoid nerves. At this level the mandibular nerve had the 
large otic ganglion closely related to its medial surface. 
Buccal nerve The buccal nerve was the largest 
branch arising from the common trunk. It passed forward be­
tween the two portions of the lateral pterygoid muscle where 
it detached a twig for the temporal muscle. Then it bent 
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downward on the lateral surface of the lateral pterygoid 
muscle, crossed over the internal maxillary artery and, in 
company with the buccinator artery and vein, it followed the 
rounded contour of the medial surface of the temporal muscle 
near its mandibular insertion. The buccal nerve then appeared 
at the cheek region where it gave off several twigs to the 
dorsal and ventral buccal glands. At the level of the rostral 
border of the masseter muscle, it gave off the parotid branch. 
The latter coursed downward along the rostral border of the 
masseter muscle to join the parotid duct. By following a 
retrograde course along the wall of the parotid duct, it 
reached the parotid gland. The buccal nerve now coursed in 
the cheek region where it established connections with the 
corsai buccal branch of the facial nerve. It also sent off 
twigs to the glands of the region and, by perforating the 
cheek muscular wall, terminated in the mucosa lining the 
cheek. 
Masseteric nerve The masseteric nerve sprung 
from the lateral side of the common trunk. It coursed outward 
along the rostral surface of the temporomandibular articulation, 
passing through the mandibular notch. It then reached the 
medial surface of the masseter muscle where it ramified. At 
the rostral surface of the temporomandibular articulation, the 
masseteric nerve gave off the deep temporal nerve which coursed 
upward and distributed into the temporal muscle. 
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Lateral pterygoid nerve The lateral pterygoid 
nerve was a small branch which, originating together with the 
buccal nerve, coursed forward and, after dividing into two 
twigs, penetrated the medial surface of the lateral pterygoid 
muscle. 
The mandibular nerve continued coursing downward and 
forward and before dividing into its terminal branches, the 
lingual and mandibular alveolar nerves, it gave off the 
following branches: 
Medial pterygoid nerve The medial pterygoid 
nerve arose from the rostral border of the mandibular nerve. 
It coursed in front of and parallel with the parent trunk and 
traversed the otic ganglion. After a short course it pene­
trated the caudal border of the medial pterygoid muscle. 
Tensoris tympani nerve The nerve to the tensor 
tympani muscle was a fine twig which left the caudal margin 
of the mandibular nerve and coursed backward along the auditory 
tube. Then it penetrated the middle ear and disappeared into 
the tensor tympani muscle. While coursing along the auditory 
tube, it gave off a slender twig to the tensor veli palatine 
muscle. 
Aurieu1otempora1 nerve The auriculotemporal 
nerve arose from the caudal border of the mandibular nerve at 
the ventral border of the lateral pterygoid muscle. It 
coursed outward and backward, around the caudal border of the 
mandible ramus, and at the deep surface of the parotid gland 
it divided into the transverse facial and rostral auricular 
nerves. The former passed between the parotid and lateral 
surfaces of the masseter muscle, and joined the dorsal buccal 
branch of the facial nerve. Its fibers coursed for awhile 
with those of dorsal buccal branch and then were distributed 
to the skin of the masseteric and cheek regions. The rostral 
auricular nerves joined, in the structures of the parotid 
gland, the auriculopalpebral nerve. Some fibers of the 
auriculotemporal nerve appeared to penetrate the internal 
surface of the parotid gland. 
Lingual nerve The lingual nerve was the rostral 
branch resulting frcn the bifurcation of the mandibular nerve. 
It originated near the ventral border of the lateral pterygoid 
muscle. It coursed downward on the lateral surface of the 
medial pterygoid muscle, covered by the mandibular insertion 
of the temporal muscle. Here it received the chorda tympani 
which joined the lateral margin of the nerve and furnished, in 
some cases, twigs to the isthmus faucium. As the lingual 
nerve passed by the rostral border of the medial pterygoid 
muscle, it gave off various fine twigs which soon united in a 
single trunk constituting the communicating branch to the 
mandibular ganglia. The lingual nerve then passed between 
the mylohyoid and hyoglossal muscles, coursing forward and 
downward to reach the ventral border of the hyoglossal muscle. 
Here it gave off the sublingual nerve which coursed on the 
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lateral surface of the sublingual gland, and reached the 
rostral portion of the floor of the mouth where it was finally 
distributed. Some twigs were detached from the sublingual 
nerve which apparently penetrated the sublingual gland and 
mucosa of the floor of the mouth. The lingual nerve, at the 
ventral border of the hyoglossal muscle, laterally crossed 
the mandibular duct and divided into two branches which turned 
upward between the styloglossal and genioglossal muscles to be 
distributed in the rostral two-thirds of the tongue. 
Mandibular alveolar nerve As the caudal division 
of the mandibular nerve, the mandibular alveolar nerve coursed 
downward and a little forward over the lateral surface of the 
medial pterygoid muscle and, in company with the artery of the 
like-name, penetrated the mandibular foramen. Close to its 
origin, the nerve furnished the mylohyoid nerve. The latter 
first coursed parallel with and caudal to the parent trunk. 
It then coursed obliquely forward and downward, between the 
insertion portion of the medial pterygoid muscle and the body 
of the mandible. Here it left a slight groove on the latter 
just below the mandibular foramen. At the border of the mylo­
hyoid muscle, it gave off several twigs to this muscle and to 
the rostral belly of the digastric muscle. It then coursed 
forward along the medial surface of the mylohyoid muscle, 
perforated this muscle and reached the rostral portion of the 
intermandibular space. In this region it was finally distribu­
ted to the skin. Inside the mandible, the mandibular alveolar 
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nerve ran in the mandibular canal where it gave off the caudal 
and middle mandibular alveolar branches to the molar teeth. 
At the mental foramina it continued as the mental nerves which 
were distributed to the skin of the mental region and adjacent 
area. Inside the mandibular canal and near the mental fora­
mina, the mandibular alveolar nerve gave off the rostral 
mandibular alveolar branch which, following the incisor canal, 
supplied the incisor teeth. 
Parasympathetic ganglia associated with the trigeminal 
nerve 
Otic ganglion The otic ganglion was a relatively 
large structure situated at the medial surface of the mandibular 
nerve, close to its exit from the oval foramen and opposite 
the origin of the common trunk of the buccal and masseteric 
nerves. The otic ganglion had an approximately flat triangular 
shape with the base facing the oval foramen and the apex 
pointing toward the medial pterygoid muscle. The ganglion 
related medially to the tensor veli palatini muscle and the 
cartilaginous portion of the auditory tube, and laterally to 
the mandibular nerve. The nerve to the medial pterygoid 
muscle, after originating from the medial aspect of the man­
dibular nerve, coursed through the ganglion and emerged at 
its apex. The nerves to the tensor veli palatini and tensor 
tympani muscles traversed the ganglion emerging at its dorso-
caudal angle. At this angle the ganglion received its motor 
root, the lesser petrosal nerve. From the base and dorsorostral 
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angle, the ganglion gave off two strong twigs which crossed, 
respectively, over and under the mandibular nerve and joined 
the buccal nerve. The ganglion was also connected with the 
medial aspect of the mandibular nerve by numerous twigs. 
Pterygopalatine ganglia The pterygopalatine 
ganglia were formed by five to seven small ganglionic structures 
located in the pterygopalatine fossa, along the lateral and 
dorsal aspects of the caudal nasal nerve to which they were 
closely attached. The ganglia were of different sizes and 
forms, and frequently were fused or connected to one another 
by strands of nerve fibers. The nerve of the pterygoid canal, 
after leaving the canal at the pterygopalatine fossa, coursed 
upward and joined the ganglia near their caudal extremity. 
The ganglia sent off several twigs to the caudal nasal and 
greater palatine nerves. From the dorsal border of the ptery­
gopalatine ganglia, numerous twigs were seen leaving them and 
coursing upward to reach the external surface of the periorbit. 
From here the fibers could not be followed. 
Mandibular ganglia The mandibular ganglia were 
four to six, small, greyish structures located near or along 
the mandibular duct, at the point where the latter laterally 
the rostral belly of the digastric muscle. The ganglia were 
joined by the communicating branch from the facial nerve and 
gave off twigs which, following backward the mandibular duct, 
penetrated the mandibular gland. The mandibular ganglia also 
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gave off some fibers which, coursing forward along the 
mandibular duct, terminated on the sublingual gland. 
Abducent nerve 
The abducent nerve emerged from the ventral surface of 
the medulla oblongata, at the level of the trapezoid body and 
just lateral to the pyramid. It coursed, for a short distance, 
outwardly and then turned forward running between the dura 
mater and the ventral surface of the pons. It perforated the 
dura mater and penetrated the cavernous sinus. It traversed 
the latter and passed forward through the rete mirabili 
cerebri. It next ran along the medial side of %he trigeminal 
nerve in the maxillary sulcus of the basisphenoid bone where 
it received some twigs from the internal carotid plexus. The 
abducent nerve then lefu the cranial cavity through the medial 
part of the orbitorotundum foramen. At the orbital apex it 
turned laterally passing between the maxillary and ophthalmic 
nerves and was covered by the external ophthalmic rete. Here 
it divided into two branches which supplied the lateral rectus 
and retractor bulbi muscles, respectively. 
Facial nerve 
The facial nerve left the lateral aspect of the brain 
stem behind the middle cerebellar peduncle and in front of the 
trapezoid body. Immediately after its origin it penetrated 
the internal acoustic meatus, in company with the 
vestibulocochlear nerve. In the meatus, the facial nerve 
was situated rostral to the vestibulocochlear nerve. Here 
they exchanged some twigs^ and at the bottom of the meatus 
and the facial nerve penetrated the facial canal. Coursing 
inside the canal, it was directed first outward and a little 
forward and then bent sharply backward at the genu of the 
facial canal. From there, the facial nerve arched downward 
to finally leave the petrous portion of the temporal bone 
through the stylomastoid foramen. At the point where it bent 
sharply backward, the facial nerve, on its rostral margin, 
presented the geniculate ganglion. Inside the facial canal, 
the facial nerve gave off the following branches: 
Greater petrosal nerve The greater petrosal nerve 
originated from the geniculate ganglion and left the petrous 
portion of the temporal bone through its canaliculus on the 
rostral aspect of the petrous portion. It then coursed forward 
and medially, and passed under the internal carotid plexus 
where it was joined by the deep petrosal nerve. Now, as the 
nerve of the pterygoid canal, it passed through the foramen 
lacerum and, coursing on the ventral aspect of the basisphenoid 
bone, penetrated the pterygoid canal. It traversed the canal 
and appeared on the pterygopalatine fossa where it finally 
joined the pterygopalatine ganglia. 
Stapedius muscle branches While descending in the 
facial canal, the facial nerve related very closely to the 
stapedius muscle supplying twigs to it. 
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Before leaving tlie facial canal, it was joined by the 
auricular branch of the vagus, and, at the same level, it 
gave off the chorda tympani. 
Chorda tympani It arose close to the exit of the 
stylomastoid foramen, coursed forward in a bony canaliculus 
on the wall of the facial canal, then traversed the tympanic 
cavity passing at the angle formed by the muscular process 
and the manubrium of the malleus, and re-entered the bony 
wall of the middle ear where it penetrated the petrotympanic 
fissure. After leaving this fissure, it coursed on the lateral 
wall of the tympanic bulla. Then it lay deep to the internal 
maxillary artery and mandibular nerve. Finally, it coursed 
onto the lingual nerve. In one case, the chorda tympani was 
observed coursing on the lateral surface of the tympanic bulla 
and then, instead of joining the lingual nerve at the lateral 
surface of the medial pterygoid muscle, it coursed deeper 
running along the medial surface of the medial pterygoid 
muscle. It then joined, in part, the mandibular ganglia 
while the rest of its fibers joined the lingual nerve at 
the level of the sublingual gland. 
At the exit of the stylomastoid foramen, the facial nerve 
gave off the following additional branches: 
Caudal auricular nerve, The caudal auricular nerve 
originated from the dorsal border of the facial nerve, near 
the exit from the stylomastoid foramen. It coursed covered 
by the parotid gland and behind the annular cartilage. After 
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a short course It gave off a branch which, together with 
branches of the caudal auricular artery, penetrated the minor 
portion of the deep cervicoauricular muscle. The caudal 
auricular nerve then divided into several twigs which innervated 
the superficial cerviccauricular, parietoscutular, cervico-
scutular and scutuloauricular iviuscles. One twig coursed 
medially around the conchal cartilage passing under the scuti-
form cartilage and the deep scutuloauricular muscles. At the 
anterior surface of the conchal cartilage, it penetrated a 
foramen in the tragus. It then ran downward inside the 
conchal meatus to terminate in the styloauricular muscle. 
internal auricular branch The internal auricular 
branch was given off from the dorsal border of the facial 
nerve at the exit of the stylomastoid foramen. It coursed. 
upward close to the caudal auricular nerve. It then divided 
into two branches which pierced the conchal cartilage and 
supplied the skin of the internal surface of the pinna. 
Stylohyoid branch The stylohyoid branch emerged from 
the ventral margin of the facial nerve after the digastric 
branch. It was a slender branch which coursed downward along 
the caudal border of the caudal auricular artery and then 
along the internal maxillary artery. It penetrated the medial 
surface of the stylohyoid muscle. In some cases, the 
stylohyoid branch arose from the facial in a common trunk with 
the digastric branch. 
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Digastric branch The digastric branch v/as a relatively 
large tv/ig which originated iron: the ventral border of the 
facial nerve. It coursed downward on the lateral aspect of 
the occipitohyoid muscle and penetrated the caudal belly of 
the digastric muscle. 
The facial nerve coursed in the structure of the parotid 
gland where it divided into the auriculopalpebral nerve and 
the dorsal and ventral buccal branches. 
Auricu1opa1pebra1 nerve The auriculopalpebral nerve 
sprung from the facial in the structure of the parotid gland. 
It coursed upward along with the superfical temporal vein, 
passing caudal or deep to the parotid lymph node. It gave off 
one or two rostral auricular branches which innervated the 
rostral auricular muscles. At this point the auriculopalpe­
bral nerve was joined by branches of the auriculotemporal nerve. 
It then continued upward, now as the zygomatic branch, then 
bent forward running toward the lateral canthus of the eye. it 
was frequently connected with branches of the zygomaticotemporal 
branch, before dividing into dorsal and ventral branches. 
The dorsal branch coursed under the frontal muscle and fre­
quently was connected with the frontal and infratrochlear 
nerves. It supplied the orbicularis ocul^ frontal and 
corrugator supercilii muscles, whereas the ventral branch 
supplied the lower portion of the. orbicularis oculi. 
In:vs:i1. l)ucc:il The dorsal l)uccal branch was the 
largest terminal branch of the facial nerve. It coursed 
forward inside the parotid gland where it related with the 
ventral margin of the parotid lymph node. Then it crossed 
the face between the facial cutaneous and the niasseter muscles 
Here it was joined by branches of the buccal nerve and by the 
communicating branch from the ventral buccal branch. They 
constituted a large plexus from which twigs were given off to 
the malar, zygomatic, facial cutaneous and buccinator muscles. 
From the plexus, the dorsal buccal branch passed under the 
zygomatic muscle following the facial vein. In some cases it 
divided into two twigs which reunited after a short course, 
forming a "neural ring" around the facial vein. On reaching 
the lateral aspect of the nasal region, the dorsal buccal 
branch passed between the orbicularis oris and depressor labii 
maxillaris muscles. It then divided into several twigs which 
innervated the orbicularis oris, depressor labii maxillaris, 
caninus, levator labii maxillaris and levator nasolabialis 
muscles. Some of its twigs, before penetrating the muscula­
ture, joined the branches of the infraorbital, nerve. 
Ventral buccal branch The ventral buccal branch, 
after originating from the facial nerve, ran downward in the 
structure of the parotid gland. It then followed the ventral 
margin of the masseter muscle passing medial to the sterno-
mandibular muscle. Then, it coursed forward crossing over 
the facial vein and parotid duct. liere it gave off the 
co:;iinunicating branch to the dorsal buccal branch which 
followed the parotid duct to join the plexus formed by them 
with the buccal nerve. The ventral buccal branch coursed on 
the ventral margin of the depressor labii mandibularis and 
terminated in this muscle. It also sent twigs to the buccina­
tor muscle and, in some cases, anastomosed with the mental 
nerves. 
Vestibulocochlear nerve 
The vestibulocochlear, or the eighth nerve originated from 
the dorsolateral side of the medulla oblongata, at the dorsal 
end of the trapezoid body. It coursed outward and reached the 
internal acoustic meatus in company with the facial nerve. In 
the meatus, it exchanged twigs with the facial nerve and split 
into its vestibular and cochlear parts. 
Vestibular part The vestibular part was softer in 
texture and situated dorsal to the cochlear part. At the 
bottom of the internal acoustic meatus it presented the small 
vestibular ganglion and divided into dorsal and ventral branches. 
The dorsal branch was the actual continuation of the parent 
trunk and pierced the dorsal vestibular area, whereas the 
ventral branch was smaller and, coursing downward, penetrated 
the ventral vestibular area. They supplied areas of the 
utricle and saccule. 
Cochlear cart The cochlcar part coursed outward and 
forward on the floor of the internal acoustic meatus and 
pierced the cochlear area at its bottom. At the base of the 
cochlear modiolus it divided into several branches which 
terminated into the spiral ganglion. 
G1 OS sc."laryngeal nerve 
The glossopharyngeal nerve was attached by three to five 
groups of filaments to the dorsolateral aspect of the medulla 
oblongata, in front of and without any ce..:arcation line, with 
the vagal rootlets. From The medulla oblongata the glosso­
pharyngeal nerve coursed laterally, penetrating the jugular 
foramen in company with the vagus and accessory nerves. 
In the jugular foramen it occupied a rostrolateral 
position and was closely applied to the petrous portion of the 
temporal bone. It then coursed downward on the posteromedial 
surface of the tympanic bulla. The glossopharyngeal nerve 
presented a proximal and a distal ganglion. The proximal 
ganglion was a small structure associated with the fibers of 
origin of the glossopharyngeal nerve. It was frequently 
located in the jugular foramen, within the subarachnoid space. 
However, the ganglion was also observed, in some specimens, 
situated outside the dura mater. The distal ganglion appeared 
as a slight dialation of the nerve trunk as the latter passed 
downward on the wall of the tympanic bulla. From this ganglion 
a fine twiK, the tympanic nerve, was riven off and coursed 
upward to penetrate a canaliculus L .-tween the tyiapanic and 
petrous portions of the temporal bone. On reaching the tympanic 
cavity it was joined by the caroticotympanic nerve from the 
internal carotid plexus, constituting the tympanic plexus. 
From the plexus emerged the lesser petrosal nerve which coursed 
on the medial wall of the tympanic cavity and passed over the 
tensor tympani muscle. In one case it passed through the belly 
of the tensor tympani muscle. It then followed the tensor 
tympani nerve of the mandibular nerve along the auditory tube, 
and joined the otic ganglion. 
The glossopharyngeal nerve, at the ventral margin of the 
tympanic bulla, laterally crossed the internal carotid artery 
where it gave off the carotid sinus branch. The latter ran 
backward, passed lateral to the cranial laryngeal nerve and 
terminated in a plexus at the origin of the occipital and 
internal carotid arteries. Frequently, it was joined by a 
branch from the cranial cervical ganglion. In some cases, two 
carotid sinus branches were observed. Below the carotid sinus 
branch, the glossopharyngeal nerve gave off one or two 
pharyngeal branches which joined the like-name branch of the 
cranial laryngeal nerve and fibers from the cranial cervical 
ganglion to constitute the pharyngeal plexus. From this plexus 
the fibers coursed toward the pharynx where they ramified, 
supplying the musculature and mucosa of the pharynx and soft 
palate, except the tensor veli palatini muscle. It then 
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followed tiiG caudal niai'L^'in ci the stylohyoid bone and 
poncLrn. Lod be Lv/oou Lhis bono and L:;o iiyopharyn^cai jausclo. 
Here iu gava off several twigs which were distributed in the 
pharyngeal mucosa and presented a slight dialation, the 
lateropharyngsal ganglion. It then continued as the lingual 
branch which penetrated the laterocaudal aspect ot the tongue 
and distributed to its caudal one-third. 
Vagus nerve 
The vagus nerve emerged from the dorsolateral aspect of 
the medulla oblongata by means of four to six bundles. It 
left the cranial cavity in cornpany wi'ch the glossopharyngeal 
and accessory nerves through the jugular foramen. Here it 
presented the large proximal ganglion which was grossly 
divided into a lateral and medial portion. The lateral portion 
of the ganglion gave rise to the auricular branch which coursed 
outward and then downward to join the facial nerve in the 
facial canal. The vagus then coursed downward on the caudal 
wall of the tympanic bulla, caudal to the internal carotid 
artery and glossopharyngeal nerve. At the ventral border of 
the tympanic bulla it was joined by the internal branch of the 
accessory nerve. It then coursed backward in the retropharyn­
geal region, passed medially to the occipital artery and 
reached the dorsomedial wall of the common carotid artery 
following it down into the neck region. It was joined here 
by the sympathetic trun.v. In the retropharyngeal region the 
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vagus gave off the following branches: 
Pharyngeal branch The pharyngeal branch originated 
at the level where the vagus was Joined by the internal branch 
of the accessory nerve. The pharyngeal branch coursed toward 
the pharynx, passing lateral to the internal carotid artery 
and cranial cervical ganglion, and medial to the glossopharyn­
geal nerve. Before reaching the pharynx, it divided into 
two branches : 
Rostral branch The rostral branch was the smaller 
and usually joined the pharyngeal branch of the glossopharyngeal 
nerve constituting the pharyngeal plexus. 
Caudal branch The caudal branch was the 
pharyngoesophageal nerve and represented the actual continuation 
of the parent trunk. It coursed backward on the dorsolateral 
side of the pharynx where it supplied the thyropharyngeal and 
cricopharyngeal muscles. It was, in most of the cases, joined 
by the external branch of the cranial laryngeal nerve which 
supplied the fibers for the innervation of the cricothyroid 
muscle. The pharyngoesophageal nerve terminated by ramifying 
on the proximal portion of the esophagus where it also connected 
with the recurrent laryngeal nerve. Some fibers terminated in 
the medial aspect of the'thyroid gland. 
Cranial laryngeal nerve The cranial laryngeal nerve 
was given off from the vagus nerve at the level of the atlas. 
No ganglionic structure corresponding to the distal ganglion 
was grossly observed in the vagus at this point. The nerve 
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T 111 e forward toward the pharynx. , In 
most ox the cases, it divided before reaching the pharynx 
into the external and internal branches. In some specimens 
these branches emerged separately from the vagus. 
External branch The external branch was a 
delicate twig which, in most cases, joined the pharyngoesopha 
geal nerve. In some cases, it coursed downward and parallel 
with the latter to terminate in the cricothyroid muscle. 
Internal branch The internal branch was the 
continuation of the cranial laryngeal nerve. It coursed down 
ward on the lateral surface of the pharynx and penetrated the 
thyropharyngeal muscle, then passed in the rostral thyroid 
fissure of the thyroid cartilage where it divided into two 
branches. The cranial branch continued coursing downward and 
ramified in the laryngeal mucosa. The caudal branch turned 
backward coursing on the medial side of the thyroid cartilage 
It also gave off twigs to the laryngeal mucosa and finally 
joined the pharyngoesophageal branch at the caudal end of the 
larynx, after having traversed the cricopharyngeal muscle. Ii 
some cases, it joined the recurrent laryngeal nerve instead o; 
the pharyngoesophageal nerve. 
Accessory nerve 
The accessory nerve originated from the central nervous 
system by two roots - cranial and spinal roots. The cranial 
root was the smaller and emerged from the dorsolateral aspect 
of the w^dulla oblongata, behind the vagal rootlets. The 
spinal root emerged fro:.: the lateral aspect of the spinal 
cord extending as far as its fifth cervical segment. The 
rootlets, after emerging on the surface of the spinal cord, 
joined each other to form a trunk which coursed forv/ard 
between the dorsal root of the spinal nerves and denticulate 
ligament. The trunk entered the cranial cavity through the 
foramen magnum and, at the lateral side of the medulla oblonga­
ta, turned outward to join the cranial root at xhe entrance of 
the jugular foramen. 
After traversing the dura mater, the accessory nerve 
emerged from the caudal cranial fossa through the jugular fora­
men where it was situated caudal to the vagus. It then coursed 
downward and outward on the caudal surface of the tympanic 
bulla, diverging laterally from the vagus. At the ventral 
margin of the tympanic bulla, it gave off the large and thin 
internal branch which, coursing medially, joined the vagus. 
It now coursed backward and outward as the external branch. 
This branch passed lateral to the occipital artery and crossed 
the medial surface of the occipitohyoid muscle and then that 
of the caudal belly of the digastric muscle. Now, running on 
the lateral aspect of the neck, the external branch coursed 
backward along the lateral surface of the rectus capitis 
ventralis muscle. It crossed the ventral branch of the first 
cervical nerve and divided into dorsal and ventral branches. 
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Here, both branches exchanged twigs wi':h the dorsal branch of 
the second cervical nerve. The ventral branch, shortly after 
its origin, conrsed on the lateral surface of the s ternomas told 
muscle where it ramified, also sending off twigs to the cleido-
occipi'cal and sternoinandibular muscles. The dorsal branch 
exchanged twigs with the dorsal branches of the third and 
sometimes the fourth cervical nerve and finally ramified on 
the medial surface of the trapezius muscle. 
Eyooglossal nerve 
The hypoglossal nerve emerged from the lateral aspect of 
the medulla oblongata. It was formed by eight to ten rootlets 
which were then oriented into two to three bundles. The 
latter coursed laterally, perforated the dura mater and then 
united in a single trunk. It left the caudal cranial fossa 
through the hypoglossal canal. In most of the specimens the 
hypoglossal nerve presented a dorsal root and a relatively well 
developed ganglion. The dorsal root was usually composed of 
only one rootlet and originated from the dorsolateral aspect 
of the medulla. It coursed ventrally and then joined the most 
caudal hypoglossal fiber-bundle before piercing through the 
dura mater. The dorsal ganglion was attached to the dorsal 
root, resting on the dorsal surface of the denticulate liga­
ment. It measured 1.0 to 1.5 mm in diameter and 1 to 2 mm 
in length. 
Afoor ernerging through the hypoglossal canal, the 
hypoglossal nerve coursed downward caudal to the vagus and 
accessory nerves. It passed medial to the occipital artery 
and then lateral to the common carotid artery. At this 
level it gave off a twig which joined a branch from the first 
cervical nerve constituting the ansa cervicalis. The hypo­
glossal nerve then bent rostrally and ventrally coursing 
on the lateral surface of the hyoglossal muscle and medially 
to the digastric muscle. Here it gave off a fine twig which, 
coursing downward on the lateral surface of the larynx, 
penetrated the thyrohyoid muscle. The hypoglossal nerve 
then coursed along the ventral border of the stylohyoid 
muscle in company, for a short distance, with the lingual 
artery. At the lateral surface of the hyoglossal muscle, it 
gave off several twigs to the latter and to the styloglossal 
muscle. At the rostral border of tne hyoglossal muscle, it 
gave off a small twig to the geniohyoid muscle and then turned 
upward passing between the styloglossal and geniglossal 
muscles. Here it gave off twigs to the latter and finally 
ramified in the intrinsic musculature of the tongue. Connec­
tions between the hypoglossal and lingual nerves were observed 
at their terminal branches in the structure of the tongue. 
Cranial cervical ganglion 
The cranial cervical ganglion of the ox was a well 
developed structure situated in the rostral end of the 
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sympathetic trunk. It was located in the retropharyngeal 
region, lateral to the rectus capiuis vontralis muscle and 
close to the ventral surface of the base of the cranium. It 
was fusiform or, sometimes, ovoid in shape and measured 
approximately 12 mm in length and S mm in diameter. It gave 
off the following branches: 
Internal carotid nerve It was a wide anc.flat nerve 
bundle which arose from the proximal pole of the ganglion and 
coursed upward on the medial wall of the tympanic bulla. After 
traversing the cartilage which filled the jugular foramen, it 
passed along the ventral border of the wall of the promontory 
of the inner ear and furnished 1 or 2 caroticotympanic nerves. 
The latter ran upward on the promontory and joined the tympanic 
nerve to constitute the tympanic plexus. The internal carotid 
nerve then reached the middle cranial fossa where it coursed 
forward through the cavernous sinus. Here it gave off 1 or 
more twigs (deep petrosal nerve) which joined the greater 
petrosal nerve to form the nerve of the pterygoid canal. 
The internal carotid nerve then divided into several twigs 
which joined the trigeminal ganglion and abducent nerves. 
Some of its twigs also followed the blood vessels to the 
hypophysis. 
Juvrular nerve As in the goat and sheep, the jugular 
nerve of the ox arose from the internal carotid nerve and 
terminated mainly in the hypoglossal nerve. 
External carotid nerve It ei;;erged from the distal 
pole of the ganglion. It coursed caudally and divided 
into 2 branches which distributed to the external carotid 
and common carotid arteries, respectively. 
Pharyngeal branch The pharyngeal branch originated 
from the distal pole of the cranial cervical ganglion and 
joined either the pharyngeal plexus of the pharyngoesophageal 
nerve. 
Communicating branch './ith the 1st cervical nerve 
This branch emerged from the caudal aspect of the cranial 
cervical ganglion and, coursing caudally, joined the ventral 
branch of the 1st cervical branch. It was the only communi­
cating branch found between the ganglion and the cervical 
nerves. 
Figure 35. Superficial innervation of the head of the bovine (facial cutaneous 
muscle and parotid gland removed) 
A S c u t u 1 o a u r i c u ]. a r m . 11 Malar m. 
B Zygomaticoauricu1ar m. I Buccinator m. 
C Mandibular gland J Lev a tor na sol al:> 1 a 1 m . 
D Internal maxillary vein K Levator labi.i maxi 1 ] ary m 
E 8ternomcindi]ju 1 ar m . L Depressor labii maxill.rry 
F MassGter m. M Caninu.s m. 
G Orbicularis ocu.li m. N Facia 1 cutaneour.: m . (eu t) 
1 Zy goinaticotempora 1 bi'v- ncJi 11 Tr a I'j s V e r s e f a c i a 1 n . 
2 Branch from 19 to 1 12 Dorsal buccal branch 
3 Dorsal branch of zygomatic branch 13 Ventral buccal branch 
4 Ventral branch of zygomatic brandi 14 D i gas t r i c b i' ; : nc h 
5 Infratrochlear n. 15 Facial n. 
6 Dorsal buccal branch IG Auriculopalpebral n. 
7 Muscular branch of 6 17 Rostral auricular n. 
8 Ventral buccal branch 18 Rostral auricular brancli 
9 Buccal n. 19 Zygomatjc brandi of IC 
10 Branch from 8 to 6 

Figure 36. Lateral aspect of the bovir 
removed (arteries inn do semi 
A Tongue 
B Sublingual gland 
C Buccinator a. 
D Medial pterygoid m. 
E Styloglossal m. 
F Hyoglossal m. 
G Superficial temporal a. 
H I n t: e r n a 1 m axil la r y a . 
I External carotid a. 
1 Auriculopalpebral n. 
2 Dorsal buccal branch 
3 Vei'tral buccal branch 
4 Digastric branch 
5 Stylohyoid, branch 
6 Communicating brancli. from cranial 
cervical ganglion to 1st cervical 
n. 
7 Ansa cervicalis 
8 External branch of accessory n. 
9 Vagus n. 
10 Dorsal branch of accessory n. 
11 Ventra1 branch of accessory n. 
12 Reçur3;ont laryngea 1 n . 
13 Branch of 14 to thyroid gland 
14 Pharyngoesopliageal n. 
15 S ymp a t h O L i c t r u J J It 
head . Mandibul.e and my] ohyoid muscle 
transparent). Deep view 
J Lingua], a. 
K Caudal auricular a. 
I, Caudal belly of digastric m. (cut) 
I\I Sty] ohy oid m . 
N Thyrohyoid m. 
O Omohyoid m. 
P Sternothyroid m. 
Q Longissimus atlantis m. 
R Splenius capitis m. 
16 Caudal twig of ]8 
17 Cranial ] a x' 3' n g e h 1 n . 
18 Internal branch of cranJal 
laryngeal n. 
19 IBrancJi of 21 to thyrohyoid in. 
20 Mandibular ganglia 
21 Kp oglos s a 1 n . 
22 Lingual nerve 
23 Branch of 21 to geniohyoid m. 
24 Su]]], in gu al n. 
25 Buccal n. 
26 Linguf'l n. 
27 Chorda tympani 
28 Mandiljular alveolar n. 
29 Mylohyoid n. 
3 0 Ma s seteric n. 
31 Otic gang]ion 
32 Auriculotemporal n. 
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Figure 37. Dorsocaudal view of the orbital structures and related structures 
of the bovine. Superficial view 
A Dorsal oblique m. 
P) Levator palpebrae super lor is m. 
C Dor s a 1 roc t u s iii. 
1 Infratrochleater n. 
2 Trochlear n. 
3 V om e r o n a s a 1 n . 
4 Ventral branch of 6 
5 Trochlear n. 
6 - Oculomotor n. 
7 Optic n. 
8 Tr i gem i na1 ga n g1±o n 
9 Abducent n. 
10 Facial n. 
11 Vestibulocochlear n. 
12 Glossopharyngeal n. 
1,ateral rectus m . 
Olfactory bulb and accessory olfactory 
bulb 
Re to in irabili cerc:bri 
Vagus n. 
Accès;; or y n. 
Hypoglossal n. 
Dors (11 root of ]iypgo<':lossa 1 n. 
H y p o g 1 o s s a 1. g a n g lie n 
Ophtlialmic n. 
Nasociliary n. 
Muscular branches of 18 
Front al n. 
Fr o n t a 1 s i n u s 1j i' a n c h 
Lacrimal n. 
Z y gem a t i c o 1. f?mp o i' <"• 1 b r a n c h 
D 
E 
F 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
32c 
Figure 38. Median saggi tal section ox 
c o r d r e m o v e d ) 
A First tracheal ring 
E Cricoid cartilage 
C Arytenoid cartila.ge 
D Vocalis m. 
E Yentrjcularis 
ï' T h y r oepiglot t i c m . 
o 
1 Trochlear n. 
2 'J. r i gem i na 1 n . 
Abducent n. 
4 I n t e r n a 1 c a r o t i d n . 
5 Oculomotor n. 
6 Op t i c n . 
7 Cranial cervical ganglion 
8 Glossopharyngeal n. 
9 Pharyngeal branch of vagus n, 
10 Pharyngeal branch of 8 
11 Piiaryngeal plexus 
12 Pharyngeal branch 7 
13 Glossopharyngeal n. 
14 P h a r y n g o e s o p a g e a 1 n . 
15 Internal branch of 17 
16 External brancli of 17 
17 Cranial laryngeal n. 
the head of tlie bovine (brain and spinal 
G Epiglottis 
H Hyoopj glottic m. 
I Ton g le 
J Coium o j.i c a j; o t i d a . 
K M e d i a 1 p ter y g o i. d ru . 
L Nasal cavity 
M Te n t o r i u m c e r c 1) e 11 i 
18 Sympathetic trunk 
19 Tir. ter n 1 c; a r o t. i d n . 
20 A n J. ; a c e r vie a lis 
21 Ventral brandi of Is t cervical n. 
22 C o iniii u n i c a t i n g b l'a ) "i c h of 7 to 21 
23 Hypoglossal n. 
24 Vagus n. 
25 Accessory n. 
26 Dorsal and ventral r oots of 1st 
cervical n. 
27 Hypoglossal, n.. and i ts dorsal root 
2C 8pin;'l root of accès sory n. 
29 Vagus n. l'ootlets 
30 G1os s op har y n ge a1 n . rootlets 
31 \es tibulocochlear n . 
32 Facial n. 
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I-X C T O-S 
Olf^Cuory Nerves 
Little information about the olfactory nerves in the goat, 
sheep and ox could be obtained by the dissection method. 
However, studies are being carried on in this Department to 
determine the extension of the olfactory mucosa in our do­
mestic animals, using more refined techniques. Frozen serial 
sections of one specimen of sheep have already been examined 
by phase contrast. The area of the olfactory mucosa was dif-
ferentiatec by its lighter yellowish color from the darker 
respiratory mucosa. This area corresponded to that in which 
Kawata, Ckano and Ishizuha (1932) found a larger number of 
olfactory cells. The work of Preziuso (1927) on the determina­
tion of the olfactory area in the domestic animals could not 
be secured in time. 
Terminal nerves 
The terminal nerves of the ox were comparatively larger 
than those of the goat and sheep. They were attached to the 
trigonum olfactorium and area paraolfactoria. Various terminal 
ganglia were seen along their course. A more detailed 
description of the terminal nerve of the ox was presented 
by Larsell (1913). In the goat and sheep, they were difficult 
to be observed grossly, even when using the dissecting 
microscope. In so;ne cc^os, they .ipparer.tly were absent, as 
Johnston (1914) appeared to indicate in his study. 
Vomeronasal nerve 
The vomeronasal nerve was well developed in all specimens 
studied. Balogh (1S30) as quoted by McCotter (1912) traced 
it in the sheep for the first time. Our observations corres­
ponded to that of McCotter (1912). Minett (1925) indicated 
that the vomeronasal organ received its nerve supply from two 
sources, olfactory and sphenopalatine. In our observations, 
some branches of the caudal nasal nerve, as they passed along­
side the vomeronasal organ, gave off twigs which ramified in 
the area of this organ. However, only histological and 
experimental work will be able to ascertain the possibility 
of nerve supply to the vomeronasal organ being carried on by 
branches of the caudal nasal nerve. 
Optic Nerve 
The description of the optic nerve presented in this 
investigation corresponded with that of McLeod (1953), Prince 
e_t (1960), May (1964) and Garrett (1964). 
Oculomotor Nerve 
The course and description of the oculomotor nerve were 
similar in all three species studied, and its description 
corresponded, in general, with that of ïïinckler (1931-1932), 
Zirxnerl (1320), Bruni r.nd Zimzorl (1S51), McLcod (1958), 
Prince (lOGO), Garrett (1S34) and May (196^). The dorsal 
branch of the oculomotor nerve, in all three species, penetra­
ted the internal surface of the dorsal rectus muscle, and from 
there some twigs reached the levator palpebrae superioris 
muscle. The course of the nerve to the latter muscle, as 
indicated by Prince e_E ixi- (ISoO) in the goat, was not observed 
in the present investigation. The innervation of the medial 
portion of the retractor bulbi muscle was mentioned by Zllen-
berger and Baum (1943) and Zoch (1935) as being under the 
oculomotor nerve. Hopkins (1316) reported an impressive list 
of authors with similar statements. The contribution of the 
oculomotor nerve to the retractor bulbi muscle was not detect­
ed in any of the species studied in the present work, and 
this was in agreement with Hopkins ^_31S) and Hovacs and 
Feher (1953) . 
The ciliary ganglion, in all three species, was related 
to the ventral branch of the oculomotor nerve. In fact, "che 
ganglion was rather firmly attached to the nerve so that its 
boundaries were not clearly recognizable in most cases. Thus, 
ct ciliary ganglion separated from the ventral branch of the 
oculomotor nerve in the goat and ox, as described by Szakall 
(1902) and Prince e_t (1950), was not observed in the 
present study. It did, however, occur in 20% of the sheep 
specimens, in which the ciliary ganglion was situated about 
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10 mm from the ventral branch. The description of the short 
ciliary nerves, in all three species, corresponded to that of 
Szakall (1902), Winckler (1931-1932) and Prince (1960). 
The oculomotor root, also called the short root by Szakall 
(1902) and Winckler (1931-1932), was absent in most cases 
since the ciliary ganglion lay directly on the ventral branch. 
Trochlear Nerve 
Despite some differences in nomenclature, the descriptions 
of the trochlear nerve presented in this dissertation correspond­
ed to those of Winckler (1931-1932), Winckler (1936-1937), 
McLeod (1958), Prince ^  (1960), Garrett (1964) and May 
(1964). It was noticed that, in all three species used in the 
present investigation, the trochlear nerve received a connect­
ing branch from the ophthalmic nerve before penetrating the 
dorsal oblique muscle, as mentioned by Mobilio in Zimmerl (1930), 
Kiss (1935), Winckler (1936-1937) and Whitteridge (1955). 
McLeod (1958), Prince e_t (1960), Garrett (1964) and May 
(1964) did not refer to this connection. In the ox, the tro­
chlear nerve, while coursing in the tentorium cerebelli, divid­
ed into two to three branches. Before leaving the cranial 
cavity they united again and formed a single trunk. This 
seemed to be characteristic of the ox because it was not found 
in the goat and sheep. Mobilio as stated by Zimmerl (1930) 
and Bruni and Zimmerl (1951) made reference to such a trochlear 
branching affirming that, in some cases, it could present a 
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plexiform aspect. He also described that branches from the 
trochlear nerve in the ox, and perhaps in the goat and sheep, 
were released to the tentorium cerebelli. This could not be 
demonstrated in the present research. Another point of 
Mobilio's work could not be ascertained in this study, namely, 
the so-called recurrent branch to the tentorium cerebelli. 
Trigeminal Nerve 
Ophthalmic nerve 
The literature dealing with the ophthalmic nerve and its 
branches in the domestic ruminants was found to be quite 
extensive. It was particularly extensive for the ox, in which 
a great part was related to the nerve supply to the horn. The 
anatomical interest in this area was probably motivated by its 
clinical applications, such as the determination of sites and 
areas of anesthetic infiltrations. The applied clinical 
anatomy of the area had also been extensively explored and those 
articles related exclusively to sites of injections and techni­
ques were not included in the present study. 
Perusal of the literature revealed that the branches' 
originating from the ophthalmic nerve were designated by dif­
ferent names and given differing courses and areas of distri­
bution. The lacrimal nerve supplying the horns was described 
by Montane and Bourdelle (1917). The following authors, with 
little variation, related that the lacrimal nerve gave off or 
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was continued by the cornual nerve; Chauveau and Arloing 
(1905), Schachtschabel (1908), Martin and Schauder (1938), 
Ellenberger and Baum (1943), Peterson (1951), Vituras (1954), 
Schreiber (1955), Blin (1960), Prince _et (1960), Dobber-
stein and Hoffmann (1964), Habel (1964), May (1964) and 
Schwarze (1965) . Prince _et aJ. (1960) added that the cornual 
nerve was vestigial in the female goat which lacked horns. 
Habel (1964) stated that the cornual nerve corresponded to the 
zygomaticotemporal branch of unhorned animals and Schwarze 
(1965) affirmed that the lacrimal nerve corresponded to the 
zygomaticotemporal branch. Another group of authors, namely, 
L 
George (1955)/ McLeod (1958), Koch (1965) and Lauwers and 
DeVos (1966) named the most lateral branch of the ophthalmic 
nerve as the cornual nerve. This branch was designated by 
the preceding group of authors as the lacrimal nerve. Sisson 
and Grossman (1953) was set apart from the previously mentioned 
authors by affirming that the cornual nerve was the outer 
branch of the lacrimal nerve. Merlu (1953) gave a detailed 
description of the innervation of the horn in the ox. Accord­
ing to him, the horn in most cases, was under the control of 
the frontal nerve. It seemed, from his descriptions, that 
this nerve corresponded to the zygomaticotemporal branch of 
the present study. 
The problem of naming the branches of the ophthalmic and 
maxillary nerves was well discussed by Garrett (1964) and 
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later by McClure and Garrett (1966) who indicated that the 
term "zygomaticotemporal nerve" should be applied to the 
branch distributed to the horn and skin between the eye and 
the horn in ruminants. Recently, Butler (1967) used this 
terminology in the ox. In the present study, the suggestions 
of Garrett (1964) and McClure and Garrett (1966) were adopted, 
however slightly modified. The term "zygomaticotemporal 
branch" was used in this dissertation instead of "zygomatico­
temporal nerve". Two reasons seemed, in the author's mind, 
to justify the use of zygomaticotemporal branch. First, this 
term corresponded, comparatively speaking, to one of the rami­
fications of the zygomatic nerve of man which was listed in the 
Nomina Anatomica (1966) also as the zygomaticotemporal branch. 
Second, it was the term adopted for the domestic animals, 
according to an unpublished, but approved list prepared by the 
subcommittee on "systema nervosum periphericum, nervi 
craneales" of the International Committee on Veterinary 
Anatomical Nomenclature (I.C.V.A.N.) in 1965, under the 
chairmanship of R. C. McClure, Missouri. Both anatomical lists 
placed the zygomaticotemporal branch under the maxillary nerve. 
While this seemed to be correct for man and dog, it did not 
seem to apply for the domestic ruminants. In man, the zygo­
matic nerve, which bifurcated into the zygomaticotemporal and 
zygomaticofacial branches, originated from the maxillary nerve 
at the pterygopalatine fossa with the maxillary nerve leaving 
the cranial cavity through the foramen rotundum (Gardner, 
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Gray and O'Rahilly, 1963 and Gray, 1966). In figure 74-6 of 
Gardner, Gray and O'Rahilly (1963) the zygomatic nerve was 
represented as emerging distinctly from the maxillary nerve, 
at some distance from the foramen rotundum. In the dog, 
according to McClure in Miller, Christensen and Evans (1964) 
the zygomatic nerve was the first branch of the maxillary 
division. It divided into two rami, the zygomaticotemporal 
and zygomaticofacial. In the domestic ruminant (goat, sheep 
and ox), however, a similar disposition was not found. Here 
the maxillary and ophthalmic nerves did not leave the cranial 
cavity through separate openings as in the dog and man, in­
stead they coursed as a single trunk through one passage, the 
orbitorotundum foramen. While inside the orbitorotundum fora­
men (actually a short bony canaJj, various branches emerged 
from the dorsal aspect of the common single nerve trunk. 
Because all these branches originated at approximately the 
same level, they were considered as pertaining to the ophthalmic 
nerve, the most lateral one being the zygomaticotemporal 
branch. After releasing the ophthalmic nerve branches, the 
common nerve trunk continued as the maxillary nerve. The"zygo­
maticofacial branch emerged somewhat distally, as also men­
tioned by Garrett (1964), from the dorsal aspect of the 
maxillary nerve. Thus, a zygomatic nerve trunk, as described 
in man and dog, did not form in the domestic ruminant. In 
these animals, the branches which would constitute the zygomatic 
nerve arose at separate places: one, the zygomaticotemporal 
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branch, originated in the orbitorotundum foramen and was 
associated with the ophthalmic nerve; the other, the zygomatico­
facial branch, was given off in the pterygopalatine fossa by 
the maxillary nerve. Although stating that in bovine the 
maxillary and ophthalmic divisions of the trigeminal nerve 
could not be definitely divided into ophthalmic and maxillary 
divisions, Garrett (1964) explicitly mentioned the nasociliary 
and frontal nerves arising as branches from the ophthalmic 
division and the zygomaticofacial as a branch of the maxillary 
division. However, neither he nor McClure and Garrett (1966) 
indicated from which division of the trigeminal nerve the 
zygomaticotemporal branch came. 
The cutaneous field of the zygomaticotemporal branch was 
very extensive in all three species, covering the lateral 
aspect of the frontal region and the temporal region, in accord­
ance with the results of Schreiber (1955) and Garrett (1964). 
In the present study, the zygomaticotemporal branch in all 
bovine specimens was constituted by two rather large fasciculi, 
as mentioned before by Schachtschabel (1908), Ellenberger and 
Baum (1943), Sisson and Grossman (1953), Prince ejt aJ. (1960), 
Garrett (1964) and Schwarze (1965), In the goat the two 
fasciculi appeared in some cases, whereas in the sheep the 
zygomaticotemporal branch was formed by only one fasciculus. 
As in the case of the zygomaticotemporal branch, the 
nomenclature, origin, course and distribution of the lacrimal 
nerve were confusingly described in the literature. A German 
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group of authors which included Schachtschabel (1908), Ellon-
berger and Baum (1943), Koch (1965) and Schwarze (1965) named 
it as the N. glandulae lacrimalis. Other authors did not give 
any names; they simply mentioned that the lacrimal gland was 
supplied by some variable number of fibers. This group in­
cluded Peterson (1951), Blin (1960) and Prince _et (1960) 
for the goat and ox. For the sheep, Prince ejt (1960) 
stated that the lacrimal nerve branched into a large cornual 
nerve and two lacrimals which supplied the lacrimal gland. 
The term lacrimal nerve used in the present investigation was 
applied, as indicated by Garrett (1964) and McClure and 
Garrett (1966) only to the branch or branches supplying the 
lacrimal gland and occasionally to a very small area of skin 
related to the gland. This term had been used before by 
McLeod (1958). In this investigation, the lacrimal nerve 
usually arose from the zygomaticotemporal branch. However, 
in a few cases, it was seen emerging directly from the opthal-
mic nerve or together with the frontal nerve. The communica -
ing branch from the maxillary nerve to the lacrimal nerve, 
classically described in human anatomy (Gray, 1966) and men­
tioned by Winckler (1931-1932) in the goat, Ashton and Oxnard 
(1958) in the sheep and ox by Prince _et (1960) in the ox, 
was not demonstrated in the present study. The present find­
ings substantiated those of Gellert (1936-1937) and Garrett 
(1964). Since it was known long before (Landolt, 1903) that 
this communicating branch carried postganglionic 
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parasympathetic fibers from the pterygopalatine ganglion to 
the lacrimal gland, it would be appropriate to discuss here 
some of the comments made by Gellert (1936-1937) relative to 
Landolt's theory. Gellert (1936-1937) believed that there was 
an anatomical mistake in the theory invalidating it, besides 
its apparent contradiction to the classic observations of 
Lacroix (1926-1927). Gellert stated that the greater petrosal 
nerve of the ox intermingled in an apparently ganglionic 
structure of the internal carotid plexus. The presence of 
small ganglia in this area was also reported by Schreiber 
(1957). From here fibers would reach the ophthalmic nerve via 
the trigeminal ganglion. He thus inferred that the secretory 
fibers to the lacrimal gland would take this shorter route 
instead of going by way of the pterygopalatine ganglion. The 
present study confirmed two of Gellert's assertions. One was 
that the greater petrosal nerve intermingled with the internal 
carotid plexus and from here several twigs penetrated the tri­
geminal ganglion. The presence of ganglionic cells in the 
internal carotid plexus was not investigated. The second 
point was relative to the absence of a communicating branch 
between the pterygopalatine ganglia and the lacrimal nerve 
via branches issued from the maxillary nerve. Garrett (1964) 
could not demonstrate this branch either. It seemed then that 
the parasympathetic fibers in the ox would follow a different 
route from that classically described in man. While Landolt's 
theory apparently adapted well to man, in which the 
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communicating branch between the pterygopalatine ganglion and 
the lacrimal nerve was present and clearly identified, it did 
not seem to apply, at least under the same pattern, to the 
domestic ruminant. The presence of fibers from the plexus 
formed by the greater petrosal nerve and internal carotid nerve 
going to the trigeminal ganglion, the reported ganglionic 
structures in this plexus and the absence of a visible direct 
communication between the pterygopalatine ganglia and lacrimal 
nerve indicated that the problem of the origin, course and 
place of synapse of the parasympathetic fibers to the lacrimal 
gland should be further investigated in the ox. Recently, 
Botelho e_t aJ.. (1966) have demonstrated experimentally that in 
cats the lacrimal nerve, as it approached the lacrimal gland, 
contained secretomotor fibers, which originated in or passed 
through the pterygopalatine ganglion. 
The frontal nerve of the goat for Winckler (1931-1932) was 
not present as an isolated nerve. It was joined to the nasal 
(nasociliary, in the present investigation) which could be 
called the frontonasal nerve. McLeod (1958) was the only 
author in the literature consulted that affirmed that the frontal 
nerve left the orbital cavity, in the ox, passing through the 
supraorbital foramen following a large vein and the frontal 
artery. In the present study, the frontal nerve left the 
orbit by passing, at the orbital rim, just rostral to the 
zygomatic process of the frontal bone; however, a branch, 
that was designated in the present investigation as a muscular 
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branch, gave off a twig which coursed along with the dorsal 
oblique vein and penetrated the supraorbital foramen. This 
was possibly the same branch that McLeod (1958) referred to 
as the frontal nerve. The absence of the frontal nerve in the 
goat was indicated by Prince _et aJ. (1960) . The frontal nerve 
supplying the horns, in some cases, was indicated by George 
(1955), Schreiber (1955), Blin (1960) and Lauwers and DeVos 
(1966). This distribution of the frontal nerve to the horn 
was not substantiated by Butler (1967). In the present 
investigation, the frontal nerve was distributed to an area 
of the skin covering the lateral part of the upper eyelid, 
without sending off twigs to the horn. In the work of George 
(1955), the figure 3 presented two nerves which were labeled 
as lacrimal and frontal respectively; judging by the topogra­
phy and distribution, these nerves were very similar to the 
branches of the infratrochlear nerve as being the frontal nerve 
and appeared to omit the frontal nerve proper. In the present 
investigation, the frontal nerve was always found. It originat­
ed, in most cases, directly from the ophthalmic nerve. In 
some cases, it arose from the zygomaticotemporal branch and, 
more rarely, together with the frontal sinus branch. Accord­
ing to Lauwers and DeVos (1966) the frontal sinus branch, in 
some cases, supplied fibers to the horn. In our dissections, 
the frontal sinus branch was followed only until its penetra­
tion in the medial wall of the orbit. 
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The nasociliary nerve presented, in our dissections, the 
same general pattern. The long ciliary nerves, however, 
differed in number as well as in the site of origin and 
course. The communicating branch with the ciliary ganglion 
was always present. The sympathetic branch of the ciliary 
ganglion, which could not be identified by Schachtschabel 
(1908) nor by the present investigator, was described by 
Winckler (1931-1932) in the goat. The infratrochlear nerve 
was relatively large and had an extensive cutaneous area of 
distribution in all specimens dissected in the present study. 
Tt divided inside tEe orbTtal cavity usually intxr^two^liraTiuhes^ 
which reached the orbital rim and, after giving off twigs to 
the medial part of the upper eyelid, coursed backward under or 
over the frontal muscle. They supplied the skin of the medial 
portion of the frontal region and, in some cases, a few twigs 
reached the rostral aspect of the base of the horn. Vitmus 
(1954) gave similar description for the infratrochlear nerve 
of the goat. Butler (1967) also described the infratrochlear 
nerve as innervating the horn; however, he pointed out that the 
cornual branch in the sheep and goat did not run as far caudal-
ly on the head. Without mentioning any nerve supply to the 
horn, Blin (1960) stated that the infratrochlear nerve in the 
ox divided into 3 to 5 branches which ramified in the skin 
of the frontal region from the medial canthus of the eye to 
the nape of the neck. In a recent study of the nerve supply 
to the horn in the ox, Lauwers and DeVos (1966) apparently 
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did not refer to the possible contribution of the infratrochlear 
nerve. From what had been written before in the literature 
and found in the present investigation, the horn of the 
domestic ruminant could receive sensory nerve supply from 
different branches of the trigeminal nerve and also, possibly, 
from the first and second cervical nerves. Specifically, it 
could be innervated by cornual branches of the zygomatico­
temporal branch (main source), infratrochlear nerve, frontal 
nerve, frontal sinus branch, dorsal branch of the first and 
second cervical nerves and by twigs originating from the 
auriculotemporal nerve which, by connecting with the auriculo-
palpebral nerve and then with the zygomaticotemporal branch, 
could reach the horn. 
The recurrent nerve of the tentorium cerebelli and the 
middle meningeal branch described by Mobilio as quoted by 
Zimmerl (1930) were not seen in the present study. It is 
possible that they could have been broken off, or even 
overlooked. 
Maxillary nerve 
A zygomatic nerve and sometimes an accessory zygomatic 
nerve given off by the maxillary nerve was described by 
Schachtschabel (1908). Two zygomatic nerves in the goat, 
sheep and ox were reported by Prince _et (1960) . One 
zygomatic nerve was mentioned by Schreiber (1955) in the ox, 
Ashton and Oxnard (1958) in the sheep and ox, and May (1964) 
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in the sheep. Peterson (1951) referred to it as the orbital 
branch. In the present study the maxillary nerve was observed 
giving off, from its dorsal aspect, two branches which were 
called the zygomaticofacial and accessory zygomaticofacial. 
They were present in all three species studied and corresponded 
in name and distribution with those described by Garrett (1964). 
In 40% of the goats two zygomaticofacial branches were 
observed. 
Besides the zygomaticofacial and accessory zygomaticofac­
ial branches, the maxillary nerve gave off another branch which 
also emerged from its dorsal surface. It was named, in the 
present investigation, the communicating branch with the oculo­
motor nerve. It was strongly developed in the sheep and 
slender in the goat and ox. As the name indicated, it con­
nected the maxillary nerve with the ventral branch of the 
oculomotor nerve. Some of its fibers crossed over the ventral 
branch of the oculomotor nerve and terminated in the ciliary 
ganglion. In some cases, some of its twigs also terminated in 
the lateral rectus muscle. This branch was previously de­
scribed by Schachtschabel (1908) in the ox, Mobilio (1912) in 
the sheep, Winckler (1936-1937) in the goat, sheep and ox and 
by Whitteridge (1955) in the goat. However, only Mobilio 
(1912) made reference to its branches terminating in the 
ciliary ganglion. He also stated that this branch was one of 
the sensory roots of the ciliary ganglion; the other root 
originated from the nasociliary nerve. He further asserted 
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that Kazzander (1888) had previously described the ciliary 
ganglion as possessing two sensory roots, although without 
mentioning the maxillary nerve as the point of origin of one 
of them. Only further detailed histological studies associat­
ed with electrophysiological experimentsl can actually demon­
strate whether or not these fibers make up a sensory root for 
the ciliary ganglion. Schwalbe (1879) as quoted by Mobilio 
(1912) made no references to the branch of the maxillary nerve 
to the ciliary ganglion. The communicating branch with the 
oculomotor nerve had received very little attention, if any 
in the veterinary anatomy textbooks. 
According to McLeod (1958) and Prince _et (1960) for 
the goat and sheep, the maxillary nerve divided into infra­
orbital and sphenopalatine nerves. In the ox. Prince et al. 
(1960) stated that the major palatine and sphenopalatine nerves 
arose from the maxillary nerve in a rather confused manner. 
In the sheep, May (1964) described the sphenopalatine nerve as 
arising in common with the palatine nerve from the medial side 
of the maxillary nerve in the orbitorotundum foramen. It then 
divided over the pterygoid muscle to form a plexus and con­
tinued at the end of the plexus as the posterior nasal nerve. 
In the present study, the pterygopalatine nerve was considered 
as arising from the maxillary nerve in all three species 
studied. As indicated by May (1964), in the sheep the 
pterygopalatine nerve presented a neural plexus formed by its 
own fibers. 
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A very slender twig which originated from the dorsal 
aspect of the maxillary branch just before entering the infra­
orbital canal was observed in all specimens dissected in this 
investigation. This branch coursed upward inside the peri­
orbita along with the malar artery and was distributed in the 
skin of the medial canthus of the eye. In the goat and sheep 
it also supplied twigs to the ventral oblique muscle. No 
reference to such a branch was found in the literature con­
sulted. Because of its relation with the malar artery, it 
received the name malar branch. 
The description of Ahston and Oxnard (1958) and Blin 
(1960) for the intraosseus course of the infraorbital nerve 
was confirmed by the present study. Emerging at the infra­
orbital foramen, the infraorbital nerve divided into a dorsal 
and ventral group of branches; these were called by Ashton and 
Oxnard (1958) respectively, the nasal and labial divisions. 
The dorsal group supplied the lateral nasal region and rostral 
portion of the maxillary lip. The latter was not mentioned by 
Ashton and Oxnard (1958). 
Mandibular nerve 
The mandibular nerve left the cranial cavity through the 
oval foramen in the goat, sheep and ox. The buccal nerve 
originated in a common trunk with the masseteric and lateral 
pterygoid nerve from the buccal nerve, close to its exit from 
the skull. In the goat and sheep it passed through the dorsal 
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margin of the lateral pterygoid muscle, whereas in the ox this 
muscle was divided into a small dorsal portion and a larger 
ventral one with the buccal nerve passing between the two. 
In all species studied in the present investigation, the 
buccal nerve was joined, near its origin, by two strong twigs 
from the otic ganglion. After passing through the lateral 
pterygoid muscle, it sent off a twig for the temporal muscle. 
The nerve supply to the parotid gland of the bovine and 
sheep was studied by Moussu (1888 and 1889). According to his 
descriptions the gland received nerve fibers which detached 
from the buccal nerve at the rostral border of the masseter 
muscle and, following the parotid duct, they reached the 
parenchyma. The findings in the present study were similar 
to those of Moussu. However, the nerve fibers did not 
constitute one or two filaments as mentioned by Moussu; instead, 
they reached the gland in several branches coursing around the 
parotid duct. Schachtschabel (1908) wrote that the buccal 
nerve supplied motor fibers to the buccinator, zygomatic, 
malar and lateral pterygoid muscles, although it was universal­
ly accepted that the nerve contained only sensory fibers and 
that the motor fibers to those muscles were supplied by the 
facial and lateral pterygoid nerves. 
In the sheep two deep temporal nerves were given off from 
the masseteric nerve in most cases. In the goat only a few 
specimens presented two deep temporal nerves. The ox present­
ed only one deep temporal nerve. Schachtschabel (1908) stated 
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that the deep temporal nerves in the ox originated partly from 
the buccal and partly from the masseteric. This could not 
be confirmed in the present investigation. 
The auriculotemporal nerve divided into the rostral 
auricular nerves and the transverse facial nerve. The latter, 
in the ox, joined the buccal dorsal branch of the facial 
nerve, in agreement with Chauveau and Arloing (1905), 
Schachtschabel (1908), Sisson and Grossman (1953), McLeod 
(1958), Blin (1960), May (1964) and Garin (1965). The latter 
author also described a partial connection of those two 
nerves in the sheep and stated that it was absent in the goat. 
In our investigation, the transverse facial nerve of the goat 
and sheep divided into two to five branches at the medial 
aspect of the parotid gland, and turned outward appearing at 
the lateral aspect of the masseter muscle. Usually one 
branch joined the dorsal buccal branch, whereas the others 
were distributed to the skin of the cheek region. 
The description of the lingual nerve, in the present 
study, was in agreement with that of McLeod (1958) and May 
(1964). They included the sublingual gland as one of the-
structures innervated by the lingual nerve. In our observa­
tions, this gland was innervated by efferents twigs from the 
mandibular ganglia. Such twigs could eventually join the 
lingual or the sublingual nerve and from there reached the 
gland. 
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The mandibular alveolar nerve near its origin gave off 
the mylohyoid nerve. This nerve was well described by Bauer 
(1956-1957). In the goat the mylohyoid nerve furnished a 
branch which coursed over the rostral belly of the digastric 
muscle and appeared at the ventral border of the masseteric 
region where it joined the ventral buccal branch. This branch 
was not seen in the sheep and ox, Sauer (1956-1957) described 
a branch in the goat which corresponded to the lateral branch 
of Schuhmacher (1904). This lateral branch, in other species, 
joined the ventral buccal branch, according to Schuhmacher 
(1904) as quoted by Sauer (1956-1957). 
Schachtschabel (1908) and Sauer (1956-1957) could not 
demonstrate, in contrast to our observations, the terminal 
branches of the mylohyoid nerve in the skin of the chin region 
in the ox. May (1964) described the mylohyoid nerve of the 
sheep as terminating between the superficial and deep parts 
of the mylohyoid muscle. In the present study, the mylohyoid 
nerve of the sheep, as well as the goat and ox, extended far­
ther into the intermandibular space. 
The review of literature disclosed how little had been 
written concerning the parasympathetic ganglia associated with 
branches of the trigeminal nerve. Schachtschabel (1908) stated 
that the otic ganglion of the ox was well developed. He could 
not demonstrate, in contrast to the present investigation, the 
submaxillary or mandibular ganglia. These ganglia in the goat 
were well described by Catania (1924); later (1927) he studied 
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the cell components of the submaxillo-lingual plexus. For 
Sisson and Grossman (1953) the otic ganglion in the ox was 
larger than in the horse. Although mentioning no ganglionic 
structures, May (1964) referred to fibers which left the 
lingual nerve and became associated with the mandibular duct 
to reach the mandibular gland. May (1964) described the otic 
ganglion as being situated on the sphenoid bone, at the angle 
between the buccal and mandibular nerves. A lingual ganglion 
lying on the sublingual branch of the lingual nerve was de­
scribed by Koch (1965). This structure could not be confirm­
ed in the present investigation. Schachtschabel (1908) found 
the nasopalatine and sphenopalatine ganglia in the ox which 
were situated on the lateral side of the caudal nasal nerve. 
The pterygopalatine ganglia of the goat, sheep and ox were 
described by Witmer (1925). This was the only systematic 
work on the pterygopalatine ganglia found in the literature 
consulted, besides the publication of Schachtschabel (1908) 
and Vidic (1965). According to Prince e_t aJ. (1960) the 
sphenopalatine ganglion of the goat, sheep and ox lay on the 
dorsal surface of the sphenopalatine nerve. May (1964) de­
scribed it as located in the sphenopalatine plexus. In the 
present study, the otic ganglion was found to be well develop­
ed in all three species considered. It was relatively larger 
in the ox and goat than in the sheep. The mandibular ganglia 
were found to correspond to the description of Catania (1924) 
for the goat. In the sheep, despite specimen differences in 
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number and position of the various ganglia, they were 
nevertheless similar to those of the goat. In the ox, however, 
the ganglia appeared to be relatively smaller than in the goat 
and sheep and situated more closely together along the man­
dibular duct. 
Abducent Nerve 
The present findings on the abducent nerve were in 
agreement with those of Hopkins (1916), Winckler (1931-1932), 
Winckler (1936-1937), Kovacs and Feher (1958), McLeod (1958), 
Prince et (1960) and Garrett (1964) who affirmed that the 
retractor bulbi muscle was solely innervated by the abducent 
nerve. Unfortunately, a copy of the dissertation of Frank 
(1949) on the distribution of the abducent nerve in the 
domestic animals could not be secured. In the present investi­
gation no species variations were encountered; the abducent 
nerve of the goat, sheep and ox had similar origin, course 
and distribution. 
Facial Nerve 
The intratemporal course of the facial nerve of the goat, 
sheep and ox was very similar to that of other domestic ani­
mals. While coursing inside the facial canal of the temporal 
bone, the facial nerve bore the small geniculate ganglion and 
gave off, successively, the greater petrosal nerve, branches 
to the stapedial muscle, and the chorda tympani and was joined 
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by the auricular branch of the vagus nerve. The facial nerve 
was known to give off a communicating branch from the genicu­
late ganglion to the tympanic plexus. This branch had been 
recently studied in the horse by Barone and Bossy (1962) and 
Vidic and Young (1967) in man. As quoted by the latter, Krause 
(1866) was the first to describe this communicating branch. 
It was designated in the Nomina Anatomica (1966) as the Ramus 
ommunicans cum plexu tympanico, listed under the N. facialis. 
In the unpublished list of the nervi craniales of the Inter­
national Commission for Veterinary Anatomical Nomenclature 
(1965), this branch was not mentioned. In the present investi­
gation, cursory examination of this branch was made but did 
not lead to any conclusive results. In one bovine specimen, 
a very fine branch was examined which possibly was the com­
municating branch. But since no histological examination was 
conducted, this observation was not included in our results. 
The chorda tympani, after leaving the middle ear, coursed on 
the lateral aspect of the medial pterygoid muscle and joined 
the lingual nerve. This disposition was observed in all 
specimen. In the sheep and goat it joined the lingual nerve 
close to the bifurcation of the alveolar mandibular nerve, 
whereas in the ox it joined the lingual nerve farther distally 
near the rostral margin of the medial pterygoid muscle. In 
one bovine specimen, the chorda tympani was observed coursing 
deeper along the medial aspect of the medial pterygoid muscle. 
y 
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It then joined the mandibular ganglia, and some of its fibers 
finally joined the lingual nerve. 
The caudal auricular nerve was described by Klause (1958) 
as the Ramus retroauricularis I and II. One of the twigs of 
the caudal auricular nerve ran around the conchal cartilage 
and finally penetrated a small foramen in the tragus. Inside 
the cavity of the external ear, it coursed downward and finally 
terminated in the styloauricular muscle. This observation 
was made in all specimens. Klause (1958) could not follow this 
branch after it passed under the scutiform cartilage. The 
muscular supply of the caudal auricular nerve corresponded to 
that of Klause (1958) and McLeod (1958). 
Schachtschabel (1908), McLeod (1958) and May (1964) stated 
that the caudal belly of the digastric muscle and the stylo­
hyoid muscle were innervated by a single branch which bifur­
cated into twigs to these muscles. In our observations, each 
twig emerged separately from the ventral border of the facial 
nerve except in some bovine specimens in which they emerged 
in a single trunk. The twigs were called, respectively, the 
digastric and stylohyoid branches. The digastric branch cours­
ed on the lateral aspect of the occipitohyoid muscle before 
penetrating the caudal belly of the digastric muscle in the 
ox. In the goat the digastric branch coursed inside the 
occipitohyoid muscle. In the sheep the pattern varied con­
siderably: the digastric branch was observed coursing 
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entirely inside or outside the occipitohyoid muscle as well 
as partly inside and partly outside. 
A cervical branch of the facial nerve was described in 
the sheep by May (1964). The presence of such a branch was 
denied by Schachtschabel (1908) and Schwarze (1965) with 
whom the present investigation was in agreement. 
Inside the parotid gland the facial nerve gave off its 
terminal branches: the auriculopalpebral nerve and the dorsal 
and ventral buccal branches. The way in which these branches 
originated from the parent trunk varied considerably, accord­
ing to the species and even within it. However, it could be 
stated that the goat and bovine had, in general, the same 
disposition, whereas the sheep presented a different pattern. 
In the latter, the facial nerve first gave off the auriculo­
palpebral nerve and then, after a short course, divided into 
dorsal and ventral branches. This occurred in 85% of the 
cases. In the other 15% the facial nerve terminated by tri-
furcation. The terminal division of the facial nerve in the 
goat was more variable than in the sheep; in the goat 33.5% 
of the cases consisted of facial trifurcation. In 5.5% of 
the cases the auriculopalpebral nerve was the first to branch 
from the facial nerve. In the majority of the cases, i.e. 
55.5%, the facial nerve first gave off the ventral buccal 
branch and then divided into the auriculopalpebral nerve and 
the dorsal buccal branch. This last disposition was the one 
most frequently observed in the ox. 
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The auriculopalpebral nerve gave off one to four 
rostral auricular nerves and continued as the zygomatic 
branch. Despite differences in nomenclature, this description 
corresponded with that of Schachtschabel (1908), Peterson 
(1951), Sisson and Grossman (1953), George (1955), Klause 
(1958) and McLeod (1958). George (1955) affirmed that it 
supplied the horn and connected with the frontal and lacrimal 
nerves as well as with one of the branches of the cornual 
nerve. Our results corresponded, in part, with that of George 
(1955). Klause (1958) observed that the dorsal branch of the 
zygomatic branch (which he called orbital) innervated the naso­
labial muscle. This observation was in contrast to that of 
Akajewsky (1931) who described the superficial portion of the 
nasolabial muscle as receiving nerve supply from a branch of 
the buccal plexus and the deep portion from an infraorbital 
branch of the orbital branch. In our observations, the leva­
tor nasolabialis muscle was always innervated by twigs from 
the dorsal buccal branch. 
Although the nomenclature of the dorsal and ventral 
buccal branches varied among the authors listed in the section 
"Review of Literature", their description was, in general, 
confirmed in the present investigation. The ventral buccal 
branch of the ox was relatively smaller than that of the goat 
and sheep. The ventral buccal branch in the goat and ox 
coursed along the ventral border of the masseter muscle where 
it was related to the sternozygomatic muscle in the former 
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and sternomandibular in the latter. In the sheep, the ventral 
buccal branch, in most cases, crossed the lateral surface of 
the masseter muscle, at a higher level than in the goat and 
ox. In the goat, it received a twig from the lateral branch 
of the mylohyoid nerve which was not observed in the sheep and 
ox. The connecting branch from the ventral buccal branch to 
the dorsal buccal branch was found in most of the specimens 
dissected. The dorsal buccal branch had, in general, the 
same disposition in all three species. However, its relation 
to the parotid lymph node was variable. In the goat it passed 
on the lateral aspect of the lymph node in 50% of the cases, 
around the ventral border of the lymph node in 30% of the cases, 
and between the parotid lymph nodes in 10% of the cases. In 
the sheep it was related as follows: in 85% of the cases 
around the ventral border of the lymph node; in 10% of the 
cases it passed on the medial aspect of the lymph node; and, 
in 5% of the cases it passed around the dorsal border of the 
lymph node. The disposition of the dorsal buccal branch of 
the ox was similar to that of the sheep. The neural ring 
around the facial vein was more commonly present in the sheep 
and ox than in the goat. 
Vestibulocochlear Nerve 
The vestibulocochlear nerve was known as the acoustic 
nerve (McLeod, 1958 and May, 1964). Since it actually 
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consisted of two morphologically and functionally different 
components - one to the vestibule and the other to the cochlea 
of the inner ear - it was listed by the International Commis­
sion for Veterinary Anatomical Nomenclature, section on nervi 
craniales (1965), as the N. vestibulocochlearis. Gross 
anatomical study of this nerve revealed little of its morphol­
ogy. The animals studied in this investigation presented no 
differences that could be detected grossly; except in the goat 
in which, due to the smaller depth of the internal acoustic 
meatus, the corresponding portion of the eighth nerve was, 
comparatively speaking, shorter than in the sheep and ox. 
Glossopharyngeal Nerve 
The glossopharyngeal nerve left the cranial cavity through 
the jugular foramen in company with the vagus and accessory 
nerves. The nerve presented two ganglia which were named 
"superior" and "inferioi" ganglia in the list nervi craniales 
prepared by the International Commission for Veterinary 
Anatomical Nomenclature (1965). However, the Xlllth Report of 
this Commission convened in July, 1967, in Alfort, France, 
stated that the names of the ganglia of the glossopharyngeal 
and vagus nerves were to be changed to proximal and distal 
ganglia. The proposed new terms were adopted in the present 
investigation, since they were more descriptive and better 
indicated the actual disposition of the ganglia in our 
domestic ruminants. The proximal ganglion of the goat and 
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sheep was always located outside the dura mater, whereas that 
of the ox, in some cases, was situated within the subarachnoid 
space. Our observations thus agreed with those of Frewein 
(1965) relative to the situation of the ganglion in the goat. 
However, our observations could not confirm his findings on 
the size of the proximal and distal ganglia. In the present 
study, the ganglia of the goat, as well as the sheep and ox, 
were apparently the same size. In some cases the proximal 
ganglion was a little smaller. 
The description of the retropharyngeal portion of the 
glossopharyngeal nerve given in the present study was in agree­
ment with that of Chauveau and Arloing (1905), Zimmerl (1930), 
Bruni and Zimmerl (1951), Dougherty e_t (1958), McLeod 
(1958), Habel (1964), May (1964) and Vidic (1964). The branch 
from the glossopharyngeal nerve to the pharyngoesophageal nerve 
as indicated by May (1964) was not confirmed in the present 
study. In 20% of the sheep specimens dissected, the glosso­
pharyngeal nerve exchanged twigs with the vagus nerve before 
giving off its first collateral, the carotid sinus branch. The 
presence of cells scattered along the trunk of the glosso­
pharyngeal or clustered forming ganglionic structures was 
known long ago. In fact, Kozma and Gellert (1959) affirmed 
that Remak (1844) was the first to demonstrate these cells in 
the pharyngeal and lingual branches. Remak (1844) believed 
that the ganglion on the pharyngeal branch was present in the 
ox, and named it the pharyngeal ganglion. Lenhossek (1893) and 
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Gellért (1932) described similar ganglia. Simonetta (1930) 
described the "lateropharyngeal ganglion" located in the trunk 
of the lingual branch of sheep and ox. In 1959, Kozma and 
Gellert confirmed, in the sheep, the findings of Simonetta 
(1930). Koch (1955) indicated a large ganglion in the lingual 
branch in the ox. In the present investigation the presence 
of a lateropharyngeal ganglion was verified, in most cases 
being situated in the trunk of the glossopharyngeal nerve as 
it perforated the pharyngeal muscular wall. The ganglion was 
verified also in the goat, which species apparently had not 
been described by the authors just mentioned. In some cases, 
the ganglion was no more than a slight dilation of the nerve 
trunk. Simonetta considered it a sympathetic ganglion formed 
by cells similar to Cajal's type I which, according to Ganfini 
(1918-1919) and Stewart (1920) had migrated from the petrosal 
ganglion, now known as the distal ganglion. 
Vagus Nerve 
The vagus nerve of the domestic ruminant left the cranial 
cavity through the jugular foramen. Outside the dura mater 
it presented the proximal ganglion. This ganglion was well 
developed in the ox, in agreement with Chauveau and Arloing 
(1905), Montane and Bourdelle (1917), Zimmerl (1930), Bruni 
and Zimmerl (1951) and Sisson and Grossman (1953). Its 
presence had also been mentioned by Holzmann and Dogiel (1910) 
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and Ellenberger and Baura (1943). In our observations, the 
proximal ganglion of the ox was relatively larger than in 
the goat and sheep and was divided into two portions. It did 
not receive, as cited by Chauveau and Arloing (1905), the 
internal branch of the accessory nerve. In fact, it joined 
the vagus nerve near the origin of the pharyngeal branch in 
all species studied in the present investigation. 
The auricular branch, formerly known as the n. auricularis 
internus, n. auricularis internus n. vagi or n. auricularis 
n. vagi (Schreiber, 1955 and Moritz, 1959) originated from the 
proximal ganglion. In the dog, according to Huber (1922), 
this branch remained separated from.the facial nerve in the 
facial canal. Consequently, there were two nerves supplying 
sensory innervation to the inner surface of the external ear, 
the internal auricular branch of the facial nerve and the 
auricular branch of the vagus nerve. These two branches per­
forated the auricular cartilage at different places in order 
to reach the inner surface of the external ear. This view was 
apparently shared by Moritz (1959) who described the auricular 
branch of the vagus in the ox. In our observations, the 
auricular branch intermingled with the fibers of the facial 
nerve in the facial canal in such a manner as to not permit 
its identification further distally in the facial trunk. 
The pharyngeal branch of the ruminants was well developed, 
as indicated by Chauveau and Arloing (1905), Montane and 
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Bourdelle (1917), Ziinmerl (1930), Bruni and Zimmerl (1951), 
Sisson and Grossman (1953), Dougherty _et _al. (1958), McLeod 
(1958) and May (1964). It usually divided into a rostral 
group and a caudal group of branches. The latter represented 
the pharyngoesophageal nerve which coursed caudally on the 
pharynx and was distributed to the rostral portion of the 
esophagus. It exchanged twigs, in a large number of cases, 
with the external branch of the cranial laryngeal nerve. In 
20% of the goats, 55% of the sheep and in most of the bovine 
dissected, the pharyngoesophageal nerve, instead of exchang­
ing twigs with the external branch of the cranial laryngeal 
nerve, was joined entirely by it. In 30% of the sheep studied, 
the rostral and caudal branches of the pharyngeal branch 
emerged directly from the vagus. 
The cranial laryngeal nerve emerged from the vagus at 
the point where in other species (Grau, 1943) a distal ganglion 
was described. This ganglion was not grossly observed in the 
animals presently investigated, in agreement with Holzmann and 
Dogiel (1910) and Ellenberger and Baum (1943) for the ox. 
However, Ellenberger and Baum (1943) stated that in the goat 
it was distinct. Bruni and Zimmerl (1951) and Sisson and 
Grossman (1953) affirmed that it was present without indicat­
ing whether grossly or histologically. Histologically, gan­
glionic cells were always present even though the ganglion 
did not appear macroscopically (Grau, 1943) . Dougherty _et al. 
(1958) declared that the distal ganglion was indicated only 
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by a slight enlargement of the vagus, whereas Grau (1943) 
affirmed that it was seldom presented as a thickening in the 
vagus nerve of the sheep. Some authors had described, in the 
area of the distal ganglion, a ganglionic plexus which would 
replaced the distal ganglion in bovine . Schwarze (1965) 
referred to it as the nodose plexus. This plexus was regarded 
as absent in bovine by Toussaint (1869) and Chauveau and 
Arloing (1905). In our observations, at that point, the trunk 
of the vagus nerve did not present any of the characteristics 
of a ganglionic plexus nor the trunk enlargement described in 
some non-ruminant species. The external branch of the cranial 
laryngeal nerve had been designated as the external laryngeal 
nerve by Chauveau and Arloing (1905), Montane and Bourdelle 
(1917), Zimmerl (1930), Bruni and Zimmerl (1951) and Sisson 
and Grossman (1953). In our observations, the cranial laryngeal 
nerve divided, in most cases, into an external and internal 
branch. The external branch was lacking in 30% of the goats 
examined. It exchanged twigs with the pharyngoesophageal nerve 
and supplied the thyropharyngeal and cricothyroid muscles. It 
also sent off, in some cases, twigs to the thyroid gland. 
Rarely, the external branch originated directly from the vagus 
nerve, in agreement with Zimmerl (1930) and Bruni and Zimmerl 
(1951). In the goat, connections with the recurrent laryngeal 
nerve were established frequently. The internal branch was the 
actual continuation of the cranial laryngeal nerve in all 
species studied in the present investigation. It penetrated 
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the wall of the larynx between the thyro- and hyopharyngeal 
muscles, at the level of the rostral thyroid fissure. One 
of its branches coursed caudally inside the larynx. It was 
connected in the goat with the recurrent laryngeal nerve, 
constituting what was known for a long time as the anastomosis 
of Galen. In 66% of the cases it also connected with the 
pharyngoesophageal nerve. In the sheep it always connected 
with the pharyngoesophageal nerve and, in 50% of the cases, 
also with the recurrent laryngeal nerve by way of slender 
twigs. In bovine it connected, in most cases, with the 
pharyngoesophageal nerve and, in some cases with the recurrent 
laryngeal nerve. The connection between the internal branch 
and the recurrent laryngeal nerve had been described by 
Chauveau and Arloing (1905), Montane and Bourdelle (1917), 
Zimmerl (1930), Bruni and Zimmerl (1951), Dougherty et al. 
(1958) and May (1964) . In the sheep Dougherty _et aJ. (1958) 
stated that the internal branch connected with the pharyngo­
esophageal nerve and, in at least one case, with the dorsal or 
esophageal branch of the recurrent laryngeal nerve. In view 
of the findings of the present study and those reported in 
the literature, it was not possible to ascribe patterns of 
connections according to the species and, as pointed out by 
Dougherty _et (1958) the variations were, possibly, due to 
an individual rather than a species difference. The ganglia 
described by Simonetta (1928) on the internal branch of the 
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cranial laryngeal nerve of the sheep could not be detected 
grossly in the present investigation. 
Accessory Nerve 
The accessory nerve was constituted by the spinal and 
cranial roots. The spinal root components originated from the 
lateral aspect of the first five cervical segments of the 
spinal cord. According to Romanes (1940) it extended from 
sixth cervical segment of the spinal cord and according to 
McLeod (1958) from the fifth or sixth. The cranial root 
emerged from the medulla oblongata, caudal to the origin of 
the vagal rootlets. After leaving the cranial cavity through 
the jugular foramen, the accessory nerve divided into the 
internal and external branch. In the goat and sheep, the 
accessory nerve coursed very close to the vagus so that its 
internal branch was very short and in many cases intimately 
associated with the vagal nerve fibers. In the ox, the 
accessory nerve was not so well adhered to the vagus. After 
leaving the jugular foramen, it deviated laterally from the 
vagus. In this case, the internal branch was comparatively 
long, wide and very thin. Coursing medially it joined the 
vagus at the ventral margin of the tympanic bulla. Zimmerl 
(1930), Bruni and Zimmerl (1951) and Sisson and Grossman (1953) 
stated that the part of the accessory nerve that joined the 
jugular ganglion bore a small ganglion. The presence of 
sensory cells in the trunk of the accessory nerve was a fact 
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long established (V/indle, 1931) . However, Straus and Howell 
(1936) stated that it was the rule in adult mammals that the 
accessory nerve had no ganglia of sufficient size to be 
grossly apparent. In our observations, the presence of a 
grossly visible ganglion was not observed, in agreement with 
Straus and Howell (1936). After giving off the internal 
branch, the accessory nerve continued as the external branch 
which then divided into the dorsal and ventral branches. 
Despite some nomenclature discrepancies, the branching of 
the external branch was reported by Montane and Bourdelle 
(1917), Romanes (1940), Sisson and Grossman (1953), McLeod 
(1958) and May (1964). The dorsal branch exchanged twigs 
with the ventral branch of the second, third, and fourth 
cervical nerves and terminated in the medial aspect of the 
trapezius muscle, in agreement with Montane and Bourdelle 
(1917), Romanes (1940), McLeod (1958) and May (1964). The 
ventral branch was distributed to the muscles of the sterno­
cleidomastoid group. The sternomandibular muscle was absent 
in the sheep, whereas in the goat it inserted at the ventral 
aspect of the zygomatic arch, thus receiving the name of 
sterynozygomatic in this species. 
Hypoglossal Nerve 
The hypgolossal nerve emerged from the lateral aspect of 
the medulla oblongata. The presence of a dorsal root .and 
ganglion as a component of the hypoglossal nerve was first 
368 
described by Mayer (1932) in the calf. He did not find them 
in the sheep. This fact was later confirmed by several other 
authors (Volkmann, 1840; Chiarugi, 1889; Kazzander, 1891; 
Beck, 1895; and Froriep and Beck 1895). In our observation 
a dorsal root with a well developed ganglion was observed in 
most of the bovine specimens. In some cases the ganglion 
resembled the first spinal ganglion, as reported by Froriep 
and Beck (1895). In the sheep, the dorsal root and ganglion 
were present in some cases, but not as well developed as those 
of the ox. In the goat, the dorsal root and ganglion were 
constantly absent, a finding similar to that of Froriep and 
Beck (1895). Wilson (1925) described the presence of three 
separate and well-formed ganglia in a new-born calf. This 
finding was not repeated in our observations. 
The connections between the hypoglossal and cervical 
nerves was extensively described by Fieandt (1914). His 
findings in the ox were confirmed in the present investigation. 
The ansa cervical is of the goat and bovine was present in all 
cases. It was formed by a twig from the hypoglossal nerve 
which, coursing along the common carotid artery, joined a 
branch from the first cervical nerve. The ansa cervicalis, 
as described in the goat and ox, was found in only 20% of the 
sheep dissected. In these cases the twig from the hypoglos­
sal nerve joined a branch of either the first or second 
cervical nerve. In the other cases, i.e. 80%, the hypoglossal 
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twig coursed along the common carotid artery and, without 
connection with the cervical branches, was distributed in the 
sternohyoid, sternothyroid, sternomastoid and omohyoid 
muscles. 
The hypoglossal nerve of the sheep was joined by a strong 
branch from the first cervical nerve. This communicating 
branch, present in 95% of the sheep specimens, was not 
observed in the goat and ox. 
The course and muscular branches of the hypoglossal nerve 
corresponded with the descriptions given by McLeod (1958) and 
Blin (1960). The branch of the hypoglossal nerve described 
by Zimmerl (1930), Bruni and Zimmerl (1951) and Sisson and 
Grossman (1953) as coursing backward along the common 
carotid artery would probably correspond to the hypoglossal 
component of the ansa cervicalis described in the present 
investigation. 
Cranial Cervical Ganglion 
The cranial cervical ganglion of the goat, sheep and ox 
presented similar morphological characteristics. The internal 
carotid nerve was called by Mannu (1913) the internal cardiac 
nerve in the goat, and by Schreiber (1957) the Fasciculus 
cephalicus. This nerve was the largest branch emerging from 
the cranial cervical ganglion. The small ganglia described 
by Schreiber (1957) on the trunk of the internal carotid 
nerve could not be observed in the present investigation. 
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The jugular nerve, in all species, terminated mainly in 
the hypoglossal nerve. Fibers to the glossopharyngeal, vagus 
and accessory nerves, as described by Mannu (1913) for the 
bovine, Schreiber (1957) and May (1964), were not observed 
in the present investigation. The external carotid nerve 
was well developed in the goat. Mannu (1913) described it 
in the goat as the internal carotid nerve. It distributed 
along the surface of the external carotid artery and its 
branches. The pharyngeal branch participated, in most of the 
cases, in the formation of the pharyngeal plexus. However, 
it joined, in some cases, the pharyngoesophageal nerve. In 
the present study the cranial cervical ganglion was observed 
giving off a connecting branch only to the 1st cervical 
nerve. 
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SUMMARY AND CONCLUSIONS 
The origin, course and distribution of the cranial nerves 
of the domestic ruminants were reported, compared and dis­
cussed. Detailed dissections of both sides of the heads of 
10 goats, 10 sheep and 5 oxen were performed which required, 
in special cases, the assistance of a dissecting microscope, 
examination of decalcified specimens or histological 
preparations. 
The cranial nerves and their associated autonomic 
components presented the following characteristics: 
1. The olfactory nerves were distributed to an area of 
the nasal mucosa which comprised the caudal portion of the 
ethmoidal conchae, the most caudal portion of the dorsal nasal 
concha and the corresponding area of the nasal septum. The 
terminal nerves of the goat and sheep, in most of the cases, 
could not be observed with the naked eye. In the ox they were 
relatively larger and were attached to the medial surface of 
the trigonum olfactorium and area paraolfactoria. They -were 
covered by pia mater and presented small enlargements of dif­
ferent sizes, the terminal ganglia. The vomeronasal nerve 
was well developed in all specimens studied. 
2. The optic nerve left the inferolateral quadrant of 
the eye bulb. It presented a somewhat flexuous course inside 
the orbital cavity. 
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3. The oculomotor nerve divided into dorsal and ventral 
branches. The dorsal branch supplied the dorsal rectus and 
levator palpebrae superioris muscles. The ventral branch 
innervated the ventral rectus, medial rectus and ventral 
oblique muscles. At the lateral border of the ventral rectus 
muscle it was joined by the communicating branch from the 
maxillary nerve. The ciliary ganglion was rather firmly 
attached to the ventral branch. 
4. The trochlear nerve of the ox, while coursing in the 
tentorium cerebelli, divided into 2 to 3 branches. However, 
it left the cranial cavity as a single trunk. After exchang­
ing twigs with muscular branches of the ophthalmic nerve it 
terminated in the dorsal oblique muscle. 
5. The trigeminal nerve had its two roots, sensory and 
motor, well distinct. From the large trigeminal ganglion 
most of the fibers coursed forward and constituted a common 
trunk to the ophthalmic and maxillary nerves. The mandibular 
nerve originated from the ventral aspect of the trigeminal 
ganglion and was joined by the motor root. The ophthalmic 
nerve gave off the following nerves; zygomaticotemporal -
branch, lacrimal nerve, frontal nerve, frontal sinus branch, 
muscular branches and the nasociliary nerve. The zygomatico­
temporal branch was constituted by 2 large fasciculi in the 
ox. In the sheep it was formed by only one nerve trunk, 
whereas in the goat 2 fasciculi were observed in some cases. 
The zygomaticotemporal branch supplied the skin of the 
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temporal region and exchanged twigs with the zygomatic 
branch of the auriculopalpebral nerve. In horned specimens 
it supplied the cornual branches which were distributed to 
the lateral and caudal surfaces of the base of the horn. 
The lacrimal nerve arose, in most cases, from the medial 
aspect of the zygomaticotemporal branch. It could also 
originate directly from the ophthalmic nerve or in a common 
trunk with the frontal nerve. The lacrimal nerve supplied 
the lacrimal gland and some of its twigs reached the skin of 
the lateral portion of the upper eyelid. The frontal nerve 
originated from the ophthalmic nerve. However, it was ob­
served, in some specimens, originating from the zygomatico­
temporal branch. The frontal sinus branch emerged either 
from the ophthalmic or from the frontal nerve. The nasocili­
ary nerve gave off 1 long ciliary nerve in the ox, 1 or 2 in 
the sheep and 2 or 3 in the goat. The infratrochlear nerve 
was the continuation of the nasociliary nerve. After leaving 
the orbit it furnished cutaneous twigs to the skin of the 
frontal region and the cornual branches which were distributed 
in the rostrolateral surface of the base of the horn. 
The maxillary nerve furnished the zygomaticofacial 
branch, accessory zygomaticofacial branch and communicating 
branch with the oculomotor nerve. The former two branches 
supplied the skin of the lower eyelid, whereas the latter 
joined the oculomotor nerve. The maxillary nerve also gave 
off the caudal alveolar maxillary branch and the pterygopalatine 
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nerve. The latter was short and divided into the caudal 
nasal and greater palatine nerve. At the origin of these 
two nerves, a nerve plexus was found. In all species studied, 
the maxillary nerve, just before penetrating the infraorbital 
canal, emitted a slender twig, the malar branch, which 
followed the artery of the same name and was distributed to 
the skin near the medial canthus of the eye. The infraorbital 
nerve divided at the infraorbital foramen into two groups of 
branches. The dorsal group gave off the external nasal, 
internal nasal and rostral maxillary labial branches. The 
ventral group divided into 2 to 3 branches which supplied, 
as the caudal maxillary labial branches, the caudal portion 
of the skin of the maxillary lip. 
The mandibular nerve emerged from the cranial cavity 
through the oval foramen. After a short course it.gave off 
the buccal, masseteric and lateral pterygoid nerves. The 
buccal nerve supplied parotid branches to the parotid gland. 
The mandibular nerve continued coursing downward, covered 
by the lateral pteryoid muscle. Before dividing into its 
terminal branches - the lingual and mandibular alveolar -
nerves, it gave off the medial pterygoid, tensoris tympani 
and auriculotemporal nerves. The medial pterygoid nerve, 
in 15% of the goats, detached a small twig which, coursing 
on the lateral surface of the caudal portion of the medial 
pterygoid muscle, penetrated its cranial portion. The 
auriculotemporal nerve furnished some twigs which seemed to 
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penetrate the parotid gland. It was constantly connected, 
by means of a slender twig, with the auriculopalpebral nerve. 
The mandibular alveolar nerve gave off, near its origin, 
the mylohyoid nerve. This nerve in the goat presented con­
nections with the ventral buccal branch. 
The otic ganglion of the goat, sheep and ox was well 
developed and situated, usually, on the medial surface of the 
mandibular nerve, near the oval foramen. It was connected 
with the buccal nerve by means of two strong twigs. The 
pterygopalatine ganglia were formed by a variable number of 
small ganglionic structures. They were in relationship with 
the caudal nasal nerve. The mandibular ganglia were small 
greyish structures located sparsely in an area limited dorso-
rostrally by the lingual nerve, caudally by the rostral 
border of the medial pterygoid muscle and ventrally by the 
mandibular duct. In the ox they were more or less agglomer­
ated along the dorsal aspect of the mandibular duct. 
6. The abducent nerve supplied the lateral rectus and 
retractor bulbi muscles. 
7. The infratemporal course of the facial nerve of- the 
goat, sheep and ox was very similar to that other domestic 
animals. The caudal auricular nerve supplied the superficial 
and deep cervicoauricular, deep scutuloauricular, cervico-
scutular, parietoscutular, parietoauricular and styloauricular 
muscles. The latter muscle was innervated by a twig which, 
leaving the caudal auricular nerve, coursed around the 
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conchal cartilage, penetrated the tragus and coursed downward 
to reach the muscle. The facial nerve terminated by dividing 
into the auriculopalpebral nerve, dorsal buccal branch and 
ventral buccal branch- The way these branches originated 
varied considerably, according to the species. The auriculo­
palpebral nerve exchanged twigs with the zygomaticotemporal 
branch. The ventral buccal branch of the ox was relatively 
smaller than that of the goat and sheep. The dorsal buccal 
branch had the same disposition in all three species. How­
ever, its relation to the parotid lymphnode was variable. 
The neural ring around the facial vein was more commonly 
present in the sheep and ox than in the goat. 
8. The vestibulocochlear nerve of the domestic 
ruminants presented no differences that could be detected 
grossly. 
9. The proximal ganglion of the glossopharyngeal nerve 
of the goat and sheep was located outside the dura mater. In 
the ox it was situated, in some cases, within the subarachnoid 
space. The presence of the distal ganglion and the latero-
pharyngeal ganglion was verified in all three species. In 
most of the cases the latter was situated in the trunk of the 
glossopharyngeal nerve as it perforated the pharyngeal 
muscular wall. 
10. The proximal ganglion of the vagus nerve 
was relatively larger in the ox than in the sheep and goat. 
The distal ganglion was not grossly observed in the goat. 
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sheep and ox. The pharyngeal branch was well developed in 
all three species. Its branching and distribution varied 
according to the specimens. The cranial laryngeal nerve 
divided, in most of the cases, into an external and internal 
branch. The external branch was lacking in 30% of the goats 
examined. The internal branch supplied the mucosa of the 
larynx and connected, in variable manners, with the pharynga 
esophageal or recurrent laryngeal nerves. 
11. The accessory nerve divided, after leaving the 
cranial cavity, into internal and external branches. The 
internal branch of the goat and sheep was very short and, 
in many cases, intimately associated with the vagal fibers. 
In the ox it was comparatively longer and wider. The ex­
ternal branch presented no special feature. 
12. The hypoglossal nerve of the sheep and especially 
of the ox presented a dorsal root and ganglion. These were 
not observed in the goat. The connections between the hypo­
glossal and cervical nerves were variable, according to the 
species. In the sheep the hypoglossal nerve was joined by a 
strong twig from the 1st cervical nerve. This communicating 
branch was not present in the goat and the ox. The ansa 
cervicalis, as seen in the goat and ox, was observed in only 
20% of the sheep. ^ 
13. The cranial cervical ganglion of the domestic 
ruminants presented similar morphological characteristics. 
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